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ABSTRACT 
This thesis is concerned with the physiotherapy management of acute low back pain. 
Various national guidelines contain conflicting views regarding the role of physiotherapy in 
the management of acute low back pain. The discrepancies involve primarily the content 
and timing of physiotherapy intervention. There is a need to place the physiotherapy 
management of acute low back pain on a more firm research base. A comprehensive 
literature review was undertaken to develop a best practice model of care for acute low 
back pain. This model was tested in a randomised controlled trial. Subjects involved in the 
treatment model demonstrated significantly better short-term outcomes than subjects given 
advice only. Furthermore, subjects treated early demonstrated significantly better long-term 
outcome than subjects who waited six weeks for their treatment. Changes in pain and 
physical function were found to be the factors most closely associated with good outcome 
in the short-term. Good outcome in the long term was associated with improvement in a 
number of physical and psychological variables. It is recommended that changes be made 
to the treatment model to facilitate improvement in pain relief and maintenance of physical 
and social function to further enhance treatment effectiveness. 
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CHAPTER ONE 
Introduction 
This Thesis is concerned with the physiotherapy management of back pain. Defming 
back pain is not without difficulty. A variety of taxonomies have been applied, none of 
which independently describe the whole experience of back pain (Spitzer et al 1987). 
The three most commonly used taxonomies are temporal, anatomical and aetiological. 
In this thesis only acute back pain will be considered, that is back pain of less than six 
weeks duration (Long 1999). The anatomical definition to be used is pain between the 
shoulder blades and the folds of the buttocks, with or without leg pain (NHS Center for 
Reviews and Dissemination 2000), commonly termed low back pain. It is the 
aetiological categorisation of back pain that is most extensive and most controversial 
(Long 1999). Of the many diagnostic systems in use the classification proposed by 
Waddell (1998) is one of the simplest and most widely accepted (Koes et al 2001). 
Waddell (1998) categorises low back pain as, simple low back pain, nerve root pain, or 
serious spinal pathology. This classification will be applied for the majority of this 
thesis, in which only simple low back pain will be considered. Further consideration 
will be given to the controversies of diagnosis and categorisation in Chapter Three. 
Low back pain is a health problem of vast dimensions, both in terms of the proportion 
of people affected and the subsequent cost to the NHS and Social Services (Clinical 
Standards Advisory Group (CSAG) 1994). The point prevalence in Britain has been 
estimated at around fifteen percent (Mason 1994), and the lifetime prevalence at about 
eighty percent (Dionne 1999). Some researchers have suggested that low back pain is 
so common that it should be considered a normal human occurrence (Waddell 1987). 
The direct health care costs attributable to low back pain are estimated at £1.6 billion 
per year and the cost to society at £10.7 billion (Maniadakis and Grey 2000). Most 
dramatic has been the escalation in these costs in recent years (CSAG 1994, Waddell 
1998, also see Chapter Two). 
These startling figures have prompted the health authorities of a number of countries to 
formulate guidelines for the management of acute low back pain (Waddell 1998, 
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Bronfort 1999, Koes et aI2001). This process began in the UK with the publication of 
the Clinical Standards Advisory Group (CSAG) back pain report in 1994. This report 
offered a framework of care for the patient with acute low back pain based on available 
evidence and the consensus opinion of a multi-disciplinary committee. The CSAG 
report attracted some criticism for its reliance on anecdotal evidence (F eder and 
Hemmingway 1995). In 1996 the Royal College of General Practitioners (RCGP) 
formulated evidence-based guidelines for the management of acute low back pain, 
which were updated in 1999 (Waddell et al 1996, 1999). These guidelines synthesised 
the international literature on the management of acute low back pain and provided a 
rating system of the evidence for a range of diagnostic and management procedures. 
Algorithms of care were then derived from this research base. Most recently the 
National Health Service (NHS) Centre for Reviews and Dissemination produced a 
document summarising the research evidence on the effectiveness of conservative 
treatment for simple low back pain (NHS Center for Reviews and Dissemination_2000). 
Each of these guidelines provides quite contrasting views on the role of physical 
treatment in the management of acute low back pain. The earliest more anecdotal 
guidelines offered strong support for the use of physical therapies. Symptomatic pain 
relief, manipulation, rehabilitative exercise and education were all described as 
important parts of acute low back pain management and recommendations were made 
for an increased role for physical therapists (CSAG, 1994). The RCGP guidelines 
(Waddell et al 1996) originally offered support for early manual therapy in the 
management of acute low back pain. In the revision of these guidelines (Waddell et al 
1999) manual therapy was recommended only if patients failed to return to normal 
activities or needed additional help with pain relief Both the 1996 and more recent 
RCGP guidelines do not recommend reactivation/rehabilitation within the frrst 6 weeks. 
Specific back exercises are not recommended at any stage in the management of acute 
low back pain. The recommended physical treatment in the acute stage was limited to 
manipulative therapy. Finally, The NHS Center for Reviews and Dissemination review 
(2000) contains no physical intervention in its summary of effective treatments for 
acute low back pain. 
These discrepancies in the UK documents are mirrored in comparisons between the 
guidelines of different countries. The American (Bigos et al 1994) and New Zealand 
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(Accident Rehabilitation and Compensation Insurance Corporation 1997) guidelines 
both recommend physical treatment for acute low back pain patients. The Dutch (Faas 
et al 1996) and the draft Australian guidelines (Bogduk 2000) take a 'wait and see' 
approach to physical treatment and do not routinely recommend its use in the fIrst 6 
weeks. 
There is a lack of consensus in the international literature on the role of physiotherapy 
in the management of acute low back pain. This relates primarily to the content of a 
physiotherapy treatment model and the timing of physiotherapy intervention. It is this 
uncertainty that principally drives this thesis, the broad objective of which is to place 
the physiotherapy management of acute low back pain on a fIrm research base. To 
achieve this objective four primary research aims will be attended to. These are: 
1. To develop a best practice, research based model of physiotherapy care for acute low 
back pain (Chapter 3) 
2. To test the efficacy of this model (Chapter 4) 
3. To investigate the effects of the timing of delivery of the model (Chapter 4) 
4. To try and more fully understand the mode of action of the treatment model so as to 
enable further refinement of physical treatment for acute low back pain patients 
(Chapter 5). 
The discrepancies between guidelines exist despite the fact that they are drawn from the 
same literature base. Bjordal (1998) explicitly addressed this issue and suggested a 
number of reasons why the evidence has been interpreted differently by different 
authors. The reasons highlighted included such things as reviewer bias, inadequate 
literature search, errors in data synthesis and differing methodological filters. Of 
particular importance to this thesis is what Bjordal (1998) termed the focus of the 
review. This essentially refers to the homogeneity of the clinical condition under review 
and the appropriateness of the clinical interventions to the problem. This is particularly 
relevant to low back pain research (Foster 1999, Golby 1997). In an attempt to mitigate 
this problem a comprehensive best practice model of care will be developed that 
considers not only the clinical trials on low back pain but also the philosophy of 
physiotherapy and the literature on the nature of the low back pain experience. 
Integrating knowledge from these three area enables consideration to be given not just 
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to what is done, an issue explicitly addressed in the empirical research literature, but 
also why it is done, a subject less often considered. 
The physiotherapy model of care will be developed from literature review. A number of 
sources of information can be used to develop and inform the content of treatment. 
Bogduk and Mercer (1995) suggest three sources of evidence. These are a convention 
axis, a bio logical axis and an empirical axis. 
The convention aXiS will consider the philosophy and scope of practice of 
physiotherapy. This is an important initial step, which aims to answer the fundamental 
question of whether physiotherapy is suitably placed to manage low back pain. 
Furthermore, the convention axis will help set the philosophical framework of the 
model and defme the boundaries ofwhat the treatment model may involve. 
The biological axis will consider, essentially, what is wrong with someone with low 
back pain. This information will help decide what the priorities of physiotherapy 
intervention should be and what the intervention should be trying to achieve. This is 
important information to help shape the focus of the empirical review as well as 
provide information to help resolve discrepancies within the clinical research base. 
Finally the empirical axis will consider the clinical trials of physiotherapy intervention, 
providing data on what has been shown to be useful. Evidence from these three areas 
will be synthesised to develop a comprehensive physiotherapy model of care for acute 
low back pain. 
Once developed, this model and the timing of its delivery will be tested. A single blind 
randomised controlled trial has been designed that enables both questions to be 
answered concurrently. All eligible patients will be examined, given an explanation of 
the examination fmdings and advice on staying active. Subjects will then be 
randomised to either enter immediately into the physiotherapy treatment programme or 
commence treatment six weeks after their referral was received. As the control subjects 
only enter into the active physiotherapy programme after six weeks a comparison 
between groups at this time point enables the treatment model to be evaluated against 
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advice to stay active. Analyses of group differences at longer term follow up will 
enable comparisons to be made between early and late intervention. 
The purpose of clinical research should be to add to the evidence base, inform clinical 
practice and extend the theoretical appreciation of the clinical condition. The current 
understanding of low back pain precludes the application of research designs that fully 
address all these issues. Further analysis needs to be undertaken to understand the mode 
of action of the intervention. This information can be used to help further refme the 
treatment model and gain greater insight into the clinical course of acute low back pain. 
Chapter five will address these issues. Exploring the relative and combined potential of 
physical and psychosocial parameters in explaining low back pain related disability, 
and the relationship between changes in each of these parameters and disability over 
time, will provide a comprehensive model of the determinants of low back pain 
disability. This analysis will elucidate the process by which good outcome is achieved 
and provide insight into the possible mode of action of effective treatment. The 
synthesis of this data will enable further refmement of the treatment model. 
Before looking at these four primary aims it is important to review the epidemiology of 
acute low back pain. Epidemiological evidence has been largely responsible for driving 
the amount and direction of research into acute low back pain, and has provided 
valuable information in shaping the current understanding of the low back pain 
experIence. 
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CHAPTER TWO 
The Epidemiology of Low Back Pain 
It is unusual to read anything written on low back pain in the last ten years that does not 
begin with a description of the epidemiology of back pain. This reflects the vast 
contribution epidemiological research has played in the understanding and management 
of low back pain. The enormous prevalence and cost of low back pain have contributed 
to the current practice of guideline development and the funding of research into low 
back pain management. The escalation in low back pain disability and the elucidation 
of the myriad of psychological and social variables that have contributed to this have 
led to a paradigm shift in the understanding of low back pain and how it should be 
managed (Waddell 1987, 1998). 
Medical Epidemiology is the study of the distribution and determinants of disease 
frequency in human populations (Greenberg et al 1999). This defmition encompasses 
the three key components of epidemiology. These are: distribution, determinants and 
frequency (Hennekens et al 1987). Investigating these key components of low back 
pain is not without difficulty. The issue is complicated by the problems of defming low 
back pain. Low back pain is not strictly a disease but rather a symptom or set 0 f 
symptoms that may be due to a number of different causes (Bogduk 1997). This allows 
for enormous variability in describing the population to be studied. Studies have not 
only used different anatomical defmitions but have also differed in how they have 
defined symptoms. In some instances back pain is recorded only if it lasts a certain 
period of time, in other cases only if it led to work loss or health care utilisation. These 
latter two measures more correctly represent back pain related disability and the costs 
of back care. The epidemiology of these parameters is quite different to the 
epidemiology of low back pain, as we shall see below. The effect of low back pain 
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defmition on the data obtained is most dramatically demonstrated in the work of Tsui-
Wu and Deyo (1987). They defmed low back pain as 'pain in the lower back on most 
days for at least 2 weeks. This definition yielded a lifetime prevalence of low back pain 
of only thirteen percent, about seven times less than is generally reported in the 
literature (see below). 
Epidemiological surveys can also be open to subjective bias as they are dependent on 
subjects own reporting of pain (Nachemson et al 2000). In studies where subjects are 
asked about their back pain history over a long period of time there is also a potential 
for recall bias. A recent paper that surveyed the same subject group three years apart 
found that ten percent of subjects had forgotten about an episode of low back pain 
reported three years previously (Waxman et al 2000). Additionally, Nachemson et al 
(2000) suggest that people with more severe trouble may be more likely to include 
earlier information than those with less severe symptoms, giving a false impression of 
average symptom severity and duration. Finally, there is also the potential for sampling 
bias. The group under investigation may not be representative of the general 
population. 
Enough studies are available which attempt to control for bias and use defmitions of 
low back pain in keeping with those used in this thesis to enable the synthesis of a 
coherent picture of the epidemiology of low back pain. These studies will now be 
considered in a brief review of the frequency, determinants and distribution of low back 
pam. 
Frequency of Low Back Pain 
Definitions 
Frequency involves quantification of the occurrence of a disease (Hennekenns and 
Buring 1987) and can be defmed as a function of its incidence, prevalence and 
recurrence (Dionne 1999). Incidence is the percentage of a population with new 
symptoms appearing over a given time, indicating the rate of low back pain (Shekelle 
1997). Prevalence is a proportion referring to the percentage of people who have low 
back pain over a particular period of time. The proportion will vary depending on the 
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time scale investigated. A number of common time scales are used. Point prevalence is 
the percentage of people who have the disease now, at the time of investigation, while 
one month, one year and lifetime prevalence are the percentage of people who have 
pain at some time during that time period (Waddell 1998). Recurrence is a particularly 
important parameter in the investigation of low back pain (Croft et al 1998). The 
natural history of low back pain demonstrates a number of interesting patterns, which 
will be considered below. Finally, consideration of the frequency of the consequences 
of low back pain enables a greater appreciation of the low back pain experience. 
Incidence 
In studies conducted on the general population, one-year incidence rates vary from 
1.4% to as high as 11%. The low figure represents data obtained from the Quebec 
Workers Compensation Database (Abenhaim et al 1987). This is likely to under report 
the true incidence of low back pain as it only includes those who sustained a back· 
injury at work. The high figure represents the one-year incidence for 30 year olds 
amongst a sample of Danish adults. This age group probably over represents the low 
back pain incidence across the full age spectrum as the incidence of low back pain 
reaches its peak around this age. 
Three UK studies, which sampled the general adult population, report yearly incidence 
rates of 4.0% (Papageorgiou et a11995) 4.0% (Waxman et a12000) and 4.7% (Hillman 
et al 1996). These figures are similar to those obtained from studies on specific 
populations. Venning et al (1987) demonstrated an annual incidence of 4.9% amo~st 
nurses, and Bigos et al (1992) a 2.3% annual incidence among manufacturing workers. 
In summarising a number of epidemiological studies, Shekelle (1997) concluded that 
between two and five percent is a reasonable estimate of the annual incidence of low 
back pain. 
Prevalence 
There is far more data available on the prevalence of low back pain. Point prevalence of 
low back pain in the general adult population ranges from 14% to 33% (Mason 1994, 
Skovron 1994, Hillman 1996, Cassidy 1998, Nagi 1973). Similar figures are seen when 
specific populations are sampled. Chiou (1994) found 14% point prevalence amongst 
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nurses, a figure of 17% was noted amongst male school students (Ebrall 1994) while 
Bergenudd (1988) demonstrated a point prevalence of 30% amongst 55 year olds. At 
any given time as much as 33% of the adult population can be suffering from low back 
pam. 
Figures for longer time periods further highlight the extent of the problem. The one-
month prevalence amongst the general adult population in the United Kingdom (UK) 
has been estimated at 39% (Papageorgiou et al 1995). The six-month prevalence of a 
Canadian survey was 49% (Cassidy et a11998) and in the United States (US) 41% (Von 
Korff et al 1988). The data from a number of large UK studies report very similar 
figures for prevalence over one year. Hillman et al (1996) found a one-year prevalence 
of 39% amongst the general adult population, Mason (1994) 37% and Walsh (1992) 
36%. These figures suggest a consistent prevalence across the country as well as 
stability in this figure over a number of years. Finally, the figures for lifetime 
prevalence range from 58% to 85% (Cassidy et al 1998, Papageorgiou et al 1995, 
Skovron et al 1994, Leboeuf and Lauritsen 1995, 1988, Walsh 1992, Heliovarra 1989). 
The two UK studies both calculated a lifetime prevalence of 58% (Walsh 1992, 
Papageorgiou et al 1995). 
Several authors have explicitly investigated the trends in low back pain frequency over 
time. Leino et al (1994) surveyed subjects in Finland every year from 1978 through to 
1992. The amount of low back pain reported remained largely unchanged over this 
period. The fmdings of this study have been cited as evidence that the prevalence of 
low back pain has changed little over time. 
Waxman et al (2000) provide evidence to support this view. They sampled the same 
UK population 3 years apart. In this time the one-year prevalence of low back pain in 
this group rose only slightly. However, they noticed a 50% increase in the number of 
low back pain patients reporting needing help with activities of daily living. This 
increase was seen despite there being no change in pain levels, duration of episode or 
co-morbidity. This discrepancy between the epidemiology of low back pain and low 
back pain related disability will be considered below. 
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Palmer et al (2000) used a slightly different methodology and noted almost reciprocal 
fmdings. They administered the same questionnaire on similarly derived populations 10 
years apart. Over this time the one-year prevalence of low back pain rose from 36% to 
490/0. Interestingly, there was negligible change in their measure of low back pain 
related disability over this time (ability to put on hosiery). This finding prompted the 
authors to suggest that cultural change may have lead to a greater awareness of more 
minor back symptoms and a greater willingness to report them. 
Interrogation of social security and workers compensation databases has also provided 
information on the historical trends in low back pain frequency. Murphy and Volinn 
(1999) undertook a retrospective analysis of low back pain claims from 3 separate 
databases. These included a workers compensation provider, the Washington State 
Department of Labour and Industry and the U.S Bureau of Labour Statistics. The 
annual rates of low back pain decreased over time in all three databases. The results 
showed a 34% decline over 9 years for the U.S bureau, a 19% decline over 5 years for 
the Washington data and a 22% decline over 4 years for the compensation company. 
Disability was also investigated by calculating the time lost from work. The authors 
report a 65% decrease in the number of claims for more than 90 days work loss. Both 
low back pain and low back pain related disability were found to be in decline. 
These figures are in stark contrast to the available UK data. Between 1978 and 1992 
there was a 208% increase in the number of days of sickness and invalidity benefit paid 
due to low back pain (CSAG 1994). Murphy and Volinn (1999) note these 
discrepancies and suggest that the long-term historical picture has certainly been one of 
increasing low back pain related disability, but the more recent trend may be one of 
reversal. Further consideration will be given to low back pain related disability below. 
A few epidemiological studies investigating the frequency of low back pain have also 
provided data on the duration of symptoms, thus giving a fuller picture of low back 
pain frequency. Taylor and Curren (1985) noted that 14% of low back pain patients in 
their study had been in pain for more than 30 days. Brattberg (1989) found that 20% of 
patients reporting low back pain in their sample had been in pain for more than 6 
months. Mason (1994) provides probably the fullest picture of low back pain duration. 
10 
Subjects were asked to specify the length of any low back pain episode during the 
previous year. The results are summarised by Waddell (1998) in table 2.1. 
Table 2.1 Duration of episode of low back pain during previous year. (From 
Waddell 1998) 
Duration Prevalence 
< 1 week 16% 
1-4 weeks 34% 
1-3 months 16% 
3-12 months 13% 
Whole year 20% 
While the majority of low back pain episodes last only a short time, a substantial 
number of people have low back pain for considerable periods. These data challenge 
the notion that low back pain is a short duration, self-limiting condition. 
Natural History 
The final parameter to consider in understanding the frequency of low back pain is the 
rate of recurrence of the problem (Dionne 1999). With respect to low back pain this is 
usually considered under the heading of natural history. Low back pain has traditionally 
been viewed as a self-limiting disorder with a very favourable prognosis. Various 
studies have estimated that between 80% and 90% of patients return to work within a 
few weeks (Dionne 1999). The favourable view of the natural history of low back pain 
is quite different when return to work is substituted for pain or disability (Dionne 
1999). 
Von Korff and Saunders (1996) reviewed a number of papers and different sources of 
data on the natural history of low back pain. At one-month post consultation about 33% 
of patients still had moderate intensity pain, while up to 25% still had substantial 
limitation of activity. At one year only about 20% of patients were back pain free, with 
20% still reporting substantial activity limitation. 
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Papers subsequently published have confIrmed these fmdings. Croft et al (1998) 
followed up 463 patients who consulted their general practitioner (GP) with low back 
pain. Twelve months after consultation only 25% of subjects had completely recovered 
in terms of pain and disability. Van den Hoogen et al (1997) also followed patients for 
one year. While they reported that 90% of patients were pain free by 12 months, 76% 
of patients had a recurrence of their low back pain in this time. Schiotz-Christensen 
(1999) reported that at one year 46% of low back pain patients were still in pain and 
150/0 had experienced recurrent episodes in that year. 
Waddell (1998) provides information on an unpublished study of osteopathic patients. 
One year post consultation 79% of subjects were still reporting some symptoms. Over a 
four year period 71% of acute patients, 80% of sub-acute patients and 95% of chronic 
patients had experienced a relapse. These data support the view that low back pain is 
not a self-limiting disorder. Although the risk of developing severe disabling low back 
pain is low, the risk of developing chronic low back pain is high, and recurrence is a 
common feature of the low back pain experience. 
The data presented on the frequency of low back pain highlights how common an 
affliction it is. Furthermore, a significant number of people with low back pain are 
affected for a considerable period, and the recurrence rate is common and frequent. The 
majority of data supports the view that the frequency of low back pain has remained 
relatively constant over time, though some recent data suggests that industrial low back 
pain, in the US at least, might be on the decline (Murphy & Vollin 1999). 
Consequences of Low Back Pain 
The presence of low back pain has consequences for that individual and society, and it 
is these consequences that are the most important characteristics of the low back pain 
experience (Dionne 1999). In contrast to the relative stability in the incidence and 
prevalence of low back pain, the consequences of low back pain are increasing 
dramatically. The consequences of low back pain are generally considered under four 
headings: disability, work loss, health care utilisation and costs (Dionne, 1999). The 
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data considered in this section deals with both acute and chronic low back pain. The 
consequences of chronic low back pain are still important to this thesis as the aim of 
acute intervention should be to prevent the development of chronicity. 
Disability 
Disability considers the impact that low back pain has on an individual's life and is 
most simply defmed as a restriction in activity (Nachemson et a12000). Most surveys 
reviewed share the common problem of offering a very narrow often one-dimensional 
view of disability. 
In 1997 it was estimated that almost twelve million Americans were disabled by back 
pain (Frymoyer and Durett 1997). Kelsey and White (1980) found low back pain to be 
the most common cause of activity limitation amongst adults under the age of 45 and to 
account for about 10% of all chronic health conditions. More recently Taylor and 
Curren (1985) established that 14% of US adults reported some activity limitation due 
to low back pain in the previous year. 
The figures for Britain are similar. Approximately 10% of the adult population reported 
a one-month prevalence of activity limitation due to low back pain (Mason 1994). In 
their 1994 UK survey Waxman et al (2000) noted 24% of respondents reported that low 
back pain had interfered with activities of daily living in the previous year. This figure 
had risen to 38% in the 1997 survey. Papageorgiou et al (1996) found that 8% of their 
sample had rested in bed because of low back pain at some stage during the previous 
year. The most complete picture of disability in low back pain comes from Walsh et al 
(1992). A disability score out of 16 was calculated from the responses to eight 
questions about ADL. The one-year prevalence for a disability score greater than 8 out 
of 16 was about 10%. 
Work Loss 
The majority of data on work loss is derived from Social Security and compensation 
body databases, so probably under reports the true figures as not all time off work is 
recorded on these central databases (Nachemson et aI2000). 
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In 1990/91 the Department of Social Security (DSS) in the UK recorded 67 million 
days of incapacity due to low back pain, which accounted for 13% of the total working 
days lost (Klaber-Moffett et al 1995). This figure rose to 106 million in 1993/94 
(CSAG 1994), and to 116 million days in 1994/95 (Maniadakis and Gray 2000). 
Interestingly, between 1986 and 1992, work loss due to low back pain rose by 104% 
whereas work loss for other reasons rose only 60% (Klabber-Moffett 1995). 
Hillman et al (1996) reported a one-year prevalence of time off work due to low back 
pain of 13.50/0. Walsh et al (1992) report both one-year and lifetime prevalence figures. 
For men the figure for one-year prevalence is about 10% and for women about 7%. The 
lifetime figures were 34% and 23% respectively. 
Data from North America demonstrates similar trends. Back pain accounts for the 
greatest number of days lost from work in the US (Lawrence 1998). In 1988 there was 
an estimated 150 million days of work loss attributable to low back pain (Guo et al 
1995). In Quebec low back pain accounts for about 10% of all compensated injury 
claims (Spitzer et al 1987). It has also been demonstrated that the longer a person is off 
work the less likely it is that they will return to work (Frank et al 1996, Spitzer et al 
1987). 
Health Care Utilisation 
The use of health care services represents such things as visits to health professionals, 
imaging, surgery and hospital admissions. Hart estimates that low back pain accounts 
for up to 4.5% of GP visits and for as many as 14% of new-patient consultations 
(Frymoyer 1988). In the UK the incidence of GP consultation was estimated at 6% 
(Papageorgiou et a11995) and the yearly frequency ranges from 6% (Klaber-Moffet et 
a11995) to 12% (Walsh et aI1992). 
The CSAG report (1994) suggested a figure of 12 million GP consultations for the year 
1993. While Maniadakis and Gray (2000) calculated about 8.5 million consultations for 
1997/98. These consultations resulted in an estimated 5.3 million drug prescriptions and 
about 1.7 million X-rays (Maniadakis and Gray 2000). In this same period there were 
an estimated 10.9 million physiotherapy sessions, 4.3 million osteopathy sessions and 
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1.7 million chiropractic sessions (Mandiakis and Gray 2000). In 1994/95 there were 
55,677 day cases and 69,535 hospital admissions related to low back pain in England 
(Mandiakis and Gray, 2000). 
Costs 
The costs attributable to low back pain, both in terms of health care utilisation and cost 
to society have risen considerably in recent times. In 1995 Klaber-Moffett et al (1995) 
calculated an annual cost to the NHS of up to £383 million. Mandiakis and Grey (2000) 
estimated that this had risen to £974 million by 1998. 
Societal costs show the same trend. In 1992 the costs attributable to work loss was 
suggested to be between £1.2 and £1.74 billion (Klaber-Moffet et al 1995). The most 
conservative figure for work loss in 1998 was £3.4 billion, with an upper estimate of 
£9.1 billion (Mandiakis and Grey 2000). In 1979 the number of days of paid sick leave 
was estimated at 26 million. This had risen to 81 million by 1992 and further increased 
to 106 million by 1994 (CSAG 1994). The economic burden of low back pain in the 
UK is higher than any other disease for which an economic analysis has been 
undertaken (Mandiakis and Grey 2000). 
Figures from the US are comparable. The cost of compensation for low back pain in 
1989 was estimated at $4.6 billion. By 1997 the figure had risen to $11.4 billion 
(Shekelle 1997). Though now quite old, Webster and Snook's (1994) analysis ofa 1989 
workers compensation data base provide interesting information on the costs of work 
related low back pain. While low back pain accounted for only 16% of the number of 
workers compensation cases, it represented 33% of the total cost. What is more, over 
the previous three years the cost had risen twice as fast as the consumer price index. 
The average expenditure per case was $8,300 while the median cost was only $400, 
indicating a considerably skewed distribution. In fact 96% of the costs were incurred by 
only 25% of the cases. 
The consequences of low back pain to the individual, to the health care system and to 
the wider community are substantial and rising at an alarming rate. This increase has 
occurred despite there being little change in the overall frequency or incidence of low 
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back pain symptoms. These fmdings have had major implications in the understanding 
of low back pain and how low back pain affects the individual and society. The 
traditional medical model has been unable to explain these fmdings. In fact some 
authors suggest that a medical approach to the management of low back pain might be 
in part responsible for the current situation (Zusman 1998). This information has acted 
as a catalyst for the development of alternative models to explain the low back pain 
experience and manage the many problems associated with low back pain (Waddell 
1987, 1998). 
The Determinants of Low Back Pain 
Just as it was required to consider both low back pain and the consequences of low 
back pain to fully understand the frequency of low back pain, it is also necessary to 
regard the determinants of low back pain under two broad headings. Firstly it is 
requisite to consider the determinants of the onset of low back pain, commonly termed 
risk factors. Secondly, once low back pain is present the features influencing the 
progression of the problem are quite different to what determines onset. These factors 
will be considered under the heading of prognostic factors. 
Risk Factors 
The determinants of low back pain have often been investigated by the use of cross 
sectional or retrospective studies of low back pain patients. These methodologies make 
it difficult to distinguish cause from effect and do not tell us who, from a given pain 
free population, will go on to develop back pain. Some authors have attempted to 
answer this question by the use of prospective cohort studies on pain free populations. 
It is worth noting that in most cases it is not low back pain per se that is being measured 
but consultation or reporting of low back pain. 
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Strongly associated factors 
The strongest and most consistent risk factor for the development of low back pain is a 
previous history of low back pain (Shekelle 1997). Shekelle (1997) contends that no 
other factor approaches previous low back pain in terms of the strength or magnitude of 
the association with future low back pain. This reflects the recurrent nature of the 
problem emphasised in the discussion of natural history above. 
The characteristics of the previous episodes also have some predictive value. If there 
was associated leg pain, use of analgesics, medical consultation or compensation for 
previous episodes then the risk of recurrence is increased (Muller et al 1999, Ready 
1993). 
Age is also quite strongly related to the onset of low back pain. The prevalence of low 
back pain rises with age before decreasing or levelling off around the fifth decade 
(Papageorgiou et al 1995, Mason 1994). It is uncommon to develop the onset of 
symptoms before the age of 16 or over the age of 55 (Waddell 1998). 
A number of studies have looked at work related risk factors for the development of 
low back pain. In terms of the strength of association it is generally agreed that 
psychosocial aspects of the work experience are more strongly associated with the 
onset of low back pain than biological or ergonomic factors. Job satisfaction has been 
clearly and consistently shown to relate to the onset of low back pain. Bigos et al 
(1991) found that poor job satisfaction was the strongest predictor for the subsequent 
reporting of low back pain among aircraft workers. A fmding consequently supported 
by Skovron et al (1994) Papageorgiou et al (1997) and Bergenudd and Nilsson (1994) 
on general populations samples. 
Different aspects of mental and emotional stress also appear to be related to the 
reporting of low back pain symptoms. Theorell et al (1990) coined the termjob strain, 
which looks at the relationship between the demands of the job, and the control the 
individual has over those demands. A number of studies have shown relationships 
between this variable and reporting of low back pain (Bongers et al 1993, Nachemson 
and Vingard 2000). Weaker though still consistent findings have been found between 
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the reporting of low back pain and poor social support at work, poor relationships at 
work and stress at work (Bongers et a11993, Nachemson and Vingard 2000). 
The physical workload of a job still has some association with the development of low 
back pain. Heavy and repetitive lifting, especially in awkward postures, exposure to 
vibration and prolonged static loading are the best-documented occupational risk 
factors (Shekelle 1997, Dionne 1999, Nachemson and Vingard 2000). Nachemson and 
Vingard (2000) note that there would appear to a dose-response relationship between 
exposure to physical loads and the onset of low back pain, adding strength to the notion 
of an association. 
Moderately Associated Factors 
A number of other variables display inconsistent or weaker relationships to the onset of 
low back pain. There is a substantial amount of physiological data linking smoking 
with poor health and degeneration of spinal tissues (Nachemson and Vingard 2000). 
However, the data linking smoking to the onset of low back pain is contradictory. One 
problem lies with the potential for confounding factors. Smoking may simply reflect a 
set of demographic, psychosocial and lifestyle factors that alter the risk of low back 
pain (Waddell 1998). The balance of evidence from studies that have controlled for 
confounding variables suggests a consistent but weak relationship between smoking 
and the development of low back pain (Nachemson and Vingard 2000, Waddell 1998, 
Shekelle 1997). Interestingly this association does not seem to apply to smoking and 
sciatica (Nachemson and Vingard 2000). 
The data on the association between physical fitness and low back pain paint a very 
similar picture. There is a substantial body of literature supporting the benefit of 
physical activity on musculoskeletal tissue (for review see Bland 1993), but the 
epidemiological data is equivocal. The classic and often quoted study from Cady et al 
(1979) noted a ten fold decrease in the onset of low back pain from the least fit to the 
most fit in a group of fire-fighters. The significant body of knowledge published since 
has failed to replicate these results. Nachemson and Vingard (2000) reviewed 22 papers 
on the topic, and only 5 offered support for a relationship between fitness and onset of 
low back pain. 
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Psychological factors have been investigated extensively with respect to their role in 
determining the clinical course of an episode of low back pain. Interestingly there is 
also a small amount of research that has investigated ifpsychological factors playa role 
in the development of low back pain. Symptoms of depression and psychological 
distress in pain free populations have been shown to have a weak association with the 
development of low back pain in hospital workers (Adams et al 1999, Mannion et al 
1996) and the general population (Croft et al 1996). Low mood at baseline was 
predictive of which nurses would take sick leave for low back pain (Smedley et al 
1997). Finally Linton et al (2000) demonstrated that subject's beliefs about physical 
activity, work and pain (fear-avoidance) and excessive concern about the possible 
negative consequences from a situation (catastrophizing) were also predictive of low 
back pain development. 
Factors Not Associated 
A vast array of other demographic, clinical, occupational and social factors have been 
investigated. The evidence from a number of extensive reviews on the topic suggests 
that gender, weight, height, build, strength, mobility, structural abnormalities, social 
class and intelligence offer little in the way of predicting the onset of low back pain 
(Nachemson and Vingard 2000, Waddell 1998, Shekelle 1997). 
Prognostic Factors 
The factors discussed so far have been concerned with the determinants of the onset of 
low back pain. It is also necessary to consider those factors that determine the clinical 
course of low back pain once it has started. This is an extensive area of research and 
one that will be considered in detail in Chapter Three, where these factors will be 
considered in the context of informing the content of physiotherapy treatment. At this 
point it is worth noting that prognostic factors differ as low back pain progresses. Those 
factors that predict outcome in the acute phase are different from the predictors in the 
sub-acute and chronic phases (Frank et al 1996a,b). Also, while both physical and 
psychosocial variables have been shown to have predictive value in determining the 
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clinical course of low back pain, it is the psychosocial factors that are more prognostic 
(see for e.g. Burton et aI1995). 
Linton (2000) summarised the most strongly associated psychosocial prognostic factors 
as: 
• Passive coping 
• Fear avoidance 
• Catastrophizing 
• Depression, distress and anxiety 
• Self perceived poor health 
Waddell (1998) reviewed the main physical prognostic factors and suggested the most 
important to be: 
• Gradual onset of pain 
• Leg pain 
• Limited straight leg raise (SLR) 
• Root irritation signs 
• Poor trunk muscle function 
He notes further that the nature and severity of the original injury has remarkably little 
prognostic value. 
These findings further emphasise the multifaceted nature of low back pain. A variety of 
biological, psychological and social factors both determine the onset of low back pain 
as well as influence its clinical course. While physical factors might be more important 
determinants of onset, psychological variables are dominant in determining prognosis. 
The Distribution of Low Back pain 
The final parameter to be considered in the epidemiology of low back pain is the 
distribution of the problem. The distribution of low back pain across different 
geographical areas and between different cultures has received scant attention in the 
literature. However, the evidence that is available reveals some interesting [mdings. 
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These generally reinforce the differences between the epidemiology of low back pain 
and the epidemiology of the consequences of low back pain, and further highlight the 
importance of non-biological factors in shaping these differences. 
In an early investigatio~ Anderson (1984) studied the prevalence of spinal pain in rural 
Nepal and found it to be comparable to that of westernised countries. Likewise 
Honeyman and Jacobs (1996) found a comparable level of low back pain among a 
group of traditional Australian Aboriginals, though there was reluctance among this 
group to openly discuss their pain. Waddell (1998) relates his experiences as a visiting 
orthopaedic surgeon in Oman and concludes that low back pain was very widely spread 
among the communities he was working with. 
In a review of the epidemiological surveys of different countries, Volinn (1997) noted 
very similar levels of low back pain between westernised countries and only slightly 
lower figures among the urban populations of middle and low-income countries. He did 
conclude that there might be larger differences between urban and rural populations, 
though it is not possible to determine if this is a difference in low back pain rates or 
differences in the reporting of low back pain. The evidence generally supports the view 
that low back pain is distributed uniformly between different countries and cultures. 
In contrast to the homogeny of the prevalence of low back pain distribution, the 
consequences of low back pain display enormous geographical variations. Anderson 
(1984), Honeyman and Jacobs (1996) and Waddell (1998) all remark on the almost 
total absence of low back pain related disability in the traditional societies they studied. 
Moreover Waddell and Waddell (2000) note that urbanisation and rapid 
industrialisation seem to be associated with increased low back pain disability, though 
low back pain prevalence remains fairly stable. 
Cherkin et al (1994) compared the spinal surgery rates across a number of western 
countries. There was an almost five-fold variation in the amount of back surgery 
performed between the highest (USA) and lowest (Scotland) countries. The surgery rate 
for the US was 40% higher than the next highest country. Even greater differences were 
seen when surgery rates in different parts of the US were analysed. Volinn (1992) 
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studied the surgery rates in different counties of Washington State. There was an almost 
fifteen fold difference in rates across the State. 
Norland and Waddell (2000) compared the costs of low back pain between the UK, 
Sweden and The Netherlands. Despite almost identical prevalence rates there were a 
number of striking differences in the consequences of low back pain. The rate of visits 
to physicians for low back pain is almost three times higher in the UK, while the 
number of sickness days is three times higher in Sweden, and the use of inpatient 
hospital care in the Netherlands is double that of the other two countries. Such marked 
differences in culturally similar countries indicate that the consequences of low back 
pain on an individual are strongly dependant on the traditions of organising health care 
within these societies. 
The distribution of low back pain would seem to be fairly uniform culturally and 
geographically. In contrast the consequences of low back pain display distribution 
patterns strongly influenced by geography and culture. These [mdings reinforce the 
data from other areas of epidemiological research that psychosocial factors most 
strongly influence the consequences that low back pain has for an individual. The 
expectations of the content and intensity of health care provision for low back pain are 
likely to be different between individuals of different cultural backgrounds. 
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CHAPTER THREE 
A Physiotherapy Model of Care for Acute 
Low Back Pain 
Introduction 
The prevIOUS discussion on epidemiology highlighted the enormous cost and 
prevalence of back pain and back pain related disability. Not surprisingly, the 
management of patients with low back pain is a major part of physiotherapy practice, 
accounting for about 40% of the physiotherapy caseload (Beckerman et al 1993). The 
CSAG report (1994) calculated that physiotherapists within the NBS carry out some 7 
million treatment sessions per year at an approximate cost of £63 million. A more 
recent review estimated that physiotherapists undertake about 10.9 million sessions per 
year at an annual cost of£151 million (Maniadakis and Gray 2000). 
Despite these figures, there remains no clear consensus within the profession on how to 
best manage low back pain (Foster 1998, Pinnington 2001). Deyo and Phillip's (1996) 
comment that the medical management of low back pain has been a series of fads and 
fashions is equally applicable to physiotherapy. The physiotherapy literature is replete 
with theories on the nature of low back pain and accompanying treatment philosophies 
(for e.g. see Petersen et al1999 and Riddle 1998). 
Attempts by researchers to document current clinical practice clearly demonstrate this 
diversity in treatment approaches. Sullivan et al (1996) surveyed 155 American 
physical therapists on the treatments they used for low back pain. The therapists were 
given a list of 65 different treatment options. In the previous year therapists had used all 
but one of the treatments mentioned. Also in the US Battie et al (1994) surveyed 186 
physiotherapists and asked them to comment on their treatment approach to three 
hypothetical low back pain patients. An equally large number of treatment modalities 
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were used. Furthermore the data indicated conflicting philosophies of care between 
therapists. 
Li and Bombardier (2001) repeated this exerCIse on a group of Canadian 
physiotherapists. They were given three case scenarios and a list of treatment options. 
The therapists were asked to pick what treatments they would use as well as provide 
information on any other treatment preferences. While there was clear preference 
toward some interventions, all twenty-four listed treatment modalities were nominated 
as part of the treatment package, as well as a further six interventions not listed. It is 
also apparent from scrutiny of this data set that different therapists were offering very 
different models of care for the same case scenarios. 
Jette et al (1994) investigated the physiotherapy treatment offered in over 2 300 health 
care facilities in the US. As well as providing data about the duration and cost of 
treatment, therapists were asked to list the three most important treatment goals and 
what they regarded as the three most effective treatment procedures for low back pain. 
The most interesting thing about these results is that only 10% of therapists listed 
improvement in function as an important treatment goal, well below such items as 
'decrease spasm' and 'improve range of motion'. Furthermore only 5% of therapist 
nominated functional training as an effective treatment compared to 75% who 
nominated modalities. These fmdings are in direct contradiction to almost every 
evidence-based document published on low back pain management (Koes et aI2001). 
Researchers have also documented physiotherapy practice in The Netherlands. Van de 
Valk et al (1995) analysed the treatments used by 83 physiotherapists in an attempt to 
explore the relationship between diagnosis and intervention. Patients were assigned a 
diagnostic categorisation dependant on the length of condition, and analysis was 
undertaken to see if treatment varied between these diagnostic groups. While there are 
some small differences, the treatments offered for the different diagnostic categories 
were very similar. The diagnostic features of the patients' presentation examined in this 
study did little to change the treatment offered by therapists. The same lists of 
standardised treatments were applied to patients regardless of the diagnosis. 
24 
Physiotherapists in the UK have also been surveyed on their current clinical practice 
(Foster et al 1999). Foster et al (1999) studied 813 therapists working with low back 
pain patients. The therapists were asked to identify which intervention they used most 
often in the management of low back pain. While there were clear preferences for 
particular types of interventions, eleven different treatment approaches were identified 
as the most commonly used intervention, as well as an additional five electrotherapy 
modalities. The study also details an extensive consultation and testing process to 
develop the questionnaire. It is interesting to note that in trying to understand how 
physiotherapists are currently managing low back pain the main emphasis was on what 
therapeutic manoeuvres and techniques the therapists preferred rather than describing 
the overall philosophy of management. 
A more recent analysis looked at the actual treatments used on 200 consecutive low 
back pain patients at a single clinic (Jackson 2001). Fourteen different treatment 
modalities were used on the 108 patients who completed treatment. 
These figures no doubt partly reflect the heterogeneous nature of low back pain patients 
and the difficulties of diagnosis in this group (see below), yet no study has identified a 
clear algorithm of care and there is little suggestion of a unified philosophical approach 
to the management of low back pain patients. In fact these studies all seem to 
emphasise recording various treatment techniques rather than exploring the underlying 
construct of physiotherapy treatment for low back pain. 
The aim of this chapter is to put the physiotherapy management of acute low back pain 
on a more scientific footing and develop a best practice model of care for acute low 
back pain patients. Data from a number of areas can be used to inform clinical practice 
and assist in development of a treatment model. Bogduk and Mercer (1995) suggest 
that selection and application of treatment is dependant on information derived from 
three distinct, but complementary axes. These are convention, biological basis and 
empirical proof. These three areas answer the elemental questions of 
1. What can physiotherapy do to help patients with simple low back pam 
( convention)? 
2. What is wrong with someone who has simple low back pain (biological)? 
3. And what has been shown to help these patients (empirical)? 
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This methodology will be used to develop a comprehensive physiotherapy treatment 
model. 
Problems associated with the study of low back 
pain. 
Before embarking on this process, there are two features associated with low back pain 
that require clarification. Both Foster (1998) and Deyo and Phillips (1996) identify 
several problems and pitfalls associated with the study of low back pain. Most germane 
to this chapter are the problems associated with aetiology and classification of low back 
pam. 
Aetiology 
Back pain arises when one of the innervated structures in the lumbar spme IS 
nociceptively stimulated (Bogduk 1992, 1997). This can occur either mechanically, 
chemically or thermally (Poterfield and DeRosa 1998). The list of spinal structures in 
which nociceptive fibres have been identified is extensive and includes bone, disc, facet 
joints, sacroiliac joints, ligaments, muscles, and vascular and neural tissues (Bogduk 
1992, 1997). 
To be implicated as a source of back pain Bogduk (1997) suggests that any structure 
must also be capable of causing pain similar to that seen clinically, and that the 
structure should be susceptible to pathological processes that are known to be painful. 
An enormous number of diagnostic labels and pathological processes have been 
proposed (Long 1999). Nachemson and Vingard (2000) acknowledge as many as 50 
definable disease entities that can cause back pain. 
Despite this comprehensive and logical approach to studying spinal pain and the variety 
of sophisticated methods of evaluating the anatomy and function of the spine, a 
defmitive diagnosis can only be reached in ten to fifteen percent of patients presenting 
with low back pain (Deyo et a11992, van den Hoogen 1996, Deyo 1998, Nachemson 
and Vingard 2000). Less than one percent of low back pain is due to serious spinal 
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disease such as malignancy, infection or fracture (Deyo et al 1992, CSAG 1994, 
Nachemson and Vingard 2000). A larger group of patients have identifiable specific 
problems such as stenosis, spinal nerve pain or spondylolysthesis (Deyo et al 1992, 
Deyo 1998). However, definite identification of the aetiology of low back pain in the 
remaining eighty-five to ninety percent of patients is not possible (van den Roogen 
1996, Nachemson and Vingard 2000). 
As a consequence the medical diagnosis of low back pain is limited to triaging patients 
into specific and non-specific categories based on identifying clinical syndromes 
derived from the patients history, clinical examination and the results of appropriate 
investigations (Waddell 1998). A system oftriaging has been integrated into the clinical 
guidelines of most countries (Koes et al 2001). The most frequently adopted method 
categorises patients as having serious spinal pathology, nerve root pain or simple low 
back pain (Waddell 1998). 
Simple low back pain is referred to as 'mechanical pain' (Waddell 1998) or 'activity-
related pain' (Spitzer et al 1987), so there is the proposition that movement dysfunction 
is the elemental diagnosis in simple low back pain, though why movement is painful in 
an individual patient remains elusive. While this method probably represents the best 
approach given the current paucity of knowledge concerning the aetiology of low back 
pain, it is not without its deficiencies. 
Simple low back pain is a description of symptoms rather than a diagnosis (Long 1999). 
Labelling the majority of patients with back pain in this way presents a number of 
problems. Firstly, 'simple low back pain' does not embody any explanation for these 
symptoms. The lack of consistent coherent theories to explain simple low back pain is a 
major barrier to effective management (Deyo and Phillips 1996, Foster 1998, Spitzer et 
al 1987). It does not always serve to allay the fears patients have about their pain, nor 
provide reassurance that their problem is understood (Deyo and Phillips 1996, Zusman 
1997). Zusman (1997) further describes that the dissatisfaction patients are likely to fee I 
with an inexact diagnosis may contribute to the development of chronic spinal pain. 
Secondly, there is no clear and logical link between this diagnosis and a treatment 
response (Deyo and Phillips 1996, Spitzer et aI1987). Without a clear understanding of 
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the aetiology of the problem it is difficult to know where to begin the search for 
effective interventions. 
Thirdly, the diagnosis of simple low back pain gives a false impression of homogeneity. 
Patients are grouped in this way not by what they have in common but by what they 
don't have, i.e. serious spinal pathology or nerve root pain. It is unlikely that this group 
has a common reason for low back pain, and so is unlikely to respond optimally to a 
single intervention (Golby 1997). 
These features all contribute to the difficulty of researching low back pain. With 
particular reference to the aims of this chapter, failure to fully understand the aetiology 
of simple low back pain must be accounted for in any treatment model. The treatment 
model cannot be prescriptive. Instead it needs to be pragmatic and adaptive to 
individual patients needs (Golby 1997). The overall aims and philosophy of the model 
can be described but the implementation of this model must allow for individual 
variation. To facilitate such an approach it is important that some sort of system to 
classify patients is used. 
Classification 
Intimately related to the problems of aetiology is the issue of patient classification. The 
discussion above already introduced the classification of patients into specific and non-
specific categories. It is worth now considering the idea of classification as applied to 
patients with non-specific low back pain. Both the Quebec Task Force (Spitzer et al 
1987) and the International Forum for Primary Care Research into Low Back Pain 
(Borkan and Cherkin 1996) highlighted the lack of meaningful consistent patient 
classification as a major barrier to effective management. 
The Quebec Task Force (Spitzer et al 1987) set out what they consider to be the 
characteristics of a useful categorisation system. These are 
1. Plausibility 
2. Exhaustive classification 
3. Mutually exclusive 
4. Reliable 
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5. Clinically useful 
6. Simple to use 
Wilson et al (1999) identified 35 different patient classification systems for low back 
pain, but commented that most fail to provide any guide to practical intervention. Both 
Peterson et al (1999) and Riddle (1998) have provided comprehensive reviews of the 
classification systems most applicable to physiotherapy. No system was found that 
adequately fulfilled the Quebec Task Force criteria, particularly with respect to clinical 
usefulness. 
A number of researchers have recently advocated that the lack of a clear aetiology for 
simple low back pain need not preclude clinically meaningful classification of patients 
(Maluf et al 2000, Wilson et al 1999, van Dillen et al 1998 Fritz 1998, Fritz and 
Stevens 2000). These authors propose that rather than attempting to categorise patients 
into pathological groups, patients should be categorised with respect to the response of 
their pain to movement, an idea originally proposed by McKenzie (1981). Such a 
response is in keeping with the central idea that simple low back pain is a movement 
related problem and offers a categorisation system that guides treatment selection. 
These more recent classification systems better match the Quebec Task Force criteria 
(Wilson et a11999, van Dillen et a11998, Fritz 1998, Fritz and Stevens 2000) and offer 
some interesting possibilities to meaningfully categorise patients with simple low back 
pain. However, At the time of writing it is felt that none of these systems is developed 
enough or has been researched enough to be incorporated into the treatment model. 
Another solution to the problem of classification is offered by the work on clinical 
reasoning in musculoskeletal physiotherapy. Clinical reasoning refers to the thought 
processes and decision making associated with the examination and management of a 
patient (Jones 1997). For a number of years researchers in this field have advocated the 
adoption of hypothesis categories to facilitate the examination and management process 
(Jones 1992, 1995 Jones et al 2002). Hypothesis categories are a unit of information 
each relating to a particular aspect of the patients problem (Butler 1998). While the 
labels attached to hypothesis categories have changed over the years (Jones 1992, Jones 
et al 2002) the process is still essentially one of classifying aspects of the patient's 
presentation using a variety of sources of information. Furthermore, having .. classified' 
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some aspect of the patient's presentation, the therapist is encouraged to continually test 
or validate this knowledge (Jones et aI2002). 
Recent research has shown that expert physiotherapists treating musculoskeletal 
patients do in fact reason in this way (Doody and McAteer 2002) and that expert 
clinical reasoning leads to superior outcomes in the management of chronic low back 
pain patients (Levsen et aI2001). While the reliability of this process is yet to be tested 
it offers probably the most complete solution to ensuring that a heterogeneous group of 
patients receive treatment that is appropriate to their individual presentation. 
The problems associated with the aetiology and categorisation of low back pam 
presents a number of problems when attempting to develop a treatment modeL When 
the target population is simple low back pain, a non-prescriptive pragmatic treatment 
model needs to be used. This necessitates some form of patient categorisation. A 
multitude of systems have been proposed but none fully meet the standards required for 
clinical use. To circumvent this problem the treatment model will have at it's core a 
clinical reasoning process. This enables a form of quasi-classification that encourages 
the treating therapist to individualise the treatment approach within the broad treatment 
framework. To facilitate this process, at the conclusion of the initial assessment the 
treating therapist will complete a clinical reasoning document (Appendix VII, VIII) to 
ensure integration of relevant information and to enable a logical comprehensive 
treatment plan to be developed. 
This form is based on the model proposed by Jones (1994). The treating therapist is 
encouraged to consider the information gathered during the examination process in 
order to classify patients. Classification is considered under the headings of pain 
mechanisms (Gifford and Butler 1997), source of symptoms, nature of dysfunction, 
contributing factors as well as contraindications and precautions. A management plan is 
then formulated that best reflects the patient's classification array. Further justification 
for this model and the component parts will be considered below. 
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Convention Axis 
The fIrst area of information to consider in the development of the treatment model is 
the convention axis. Bogduk and Mercer (1995) defme convention as the expert opinion 
and beliefs dominant within a profession. They argue that this is the most intellectually 
weak source of information, and one subject to considerable bias and misperception. 
While this is undoubtedly true for the defmition they have used, and especially so when 
referring to a particular treatment modality, it is also possible to interpret convention in 
a more positive light. 
For the purpose of this chapter the convention axis will consider the philosophical 
framework of physiotherapy and the scope of practice of the profession. These are 
important fIrst steps in the development of a treatment model. Investigating the 
philosophy of physiotherapy explores the suitability of physiotherapists as managers of 
acute low back pain and shapes the fundamental agenda of the model. Consideration of 
the scope of practice helps to identify the possible contents of the treatment model. 
Rather than being used to evaluate one particular modality, convention here will be 
used to inform the framework and content of a model of care. 
Philosophy 
The progression of physiotherapy from an extension of the medical profession to an 
emerging, independent, applied science (Carr and Shepherd 1993) has been 
accompanied by several attempts to carefully enunciate the philosophical framework of 
the profession. In 1999 the World Confederation for Physical Therapy provided the 
following statement of the philosophy ofphysiotherapy, 
'Physiotherapy is providing services to people and 
populations to develop, maintain and restore maximum 
movement and functional ability throughout the 
lifespan'. 
Individual National bodies have also developed statements of philosophy. The 
American Physical Therapy Association (2001) described physiotherapy as 'the 
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diagnosis and management of movement dysfunction, which attempts to restore. 
maintain and promote optimal physical function, optimal wellness and quality of life as 
it relates to movement and health, as well as prevent the onset of movement 
dysfunction and disability'. The Chartered Society of Physiotherapists (1993) offers a 
similar defInition of physiotherapy as 'the analysis of human movement based on the 
structure and function of the body, and the use of physical approaches in the promotion 
of health, and the prevention, treatment and management of disease and disability'. 
There are fIve points contained within these defmitions that are particularly important 
in the development of a physiotherapy model for acute low back pain. These are: 
1. The central role of movement dysfunction in the philosophy of physiotherapy. 
2. The recognition of the multifaceted dimension of health. 
3. The emphasis on diagnosis. 
4. The distinction between impairment and function. 
5. The non-operational defmition of intervention. 
Each of these points will be considered in turn and related to the current understanding 
of low back pain. 
The analysis and treatment of movement dysfunction is seen as a fundamental concept 
within physiotherapy (Carr and Shepherd 1987) and the primary notion that unites the 
different areas of physiotherapy (Carr and Shepherd 1987). If the treatment of 
movement dysfunction is seen as the fundamental tenet of the profession, it is worth 
asking if patients with acute low back pain are well served by such an approach. As was 
mentioned above, the idea of movement dysfunction is also central to the understanding 
of low back pain and is the elemental diagnostic classifIcation of simple low back pain 
(Spitzer et a11987, Waddell 1998). This parity between the fundamental philosophy of 
physiotherapy and the fundamental notion of simple low back pain theoretically places 
physiotherapy in an ideal position to manage simple low back pain. 
This idea also sets the broad context of the physiotherapy treatment model. While it 
remains unclear if abnormal movement is an antecedent to pain or an emergent adaptive 
behaviour brought on by pain, there is an increasing sentiment among physiotherapy 
clinicians that changing motor performance is fundamental to the management of low 
back pain (McKenzie, 1981, Jull and Janda, 1987, Crosbie, 1993, Jull and Richardson. 
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1994, Norris, 1995, Po'terfield and DeRosa, 1998, Painting et al 1998, Vlayen and 
Crombez, 1999, O'Sullivan, 2000, Commerford and Mottram, 2001) These various 
approaches display quite different theoretical assumptions as to the reason for 
movement dysfunction, but illustrate the professions primary concern of promoting 
optimal physical function. To reflect the fundamental philosophy of physiotherapy, the 
central idea of a physiotherapy treatment model for acute low back pain should be the 
rehabilitation and optimisation of motor performance (Crosbie, 1993). 
The epidemiological review illustrated the complex and multifaceted determinants of 
low back pain and low back pain related disability. In order to understand and therefore 
manage low back pain, clinicians need to appreciate this complexity. Integral to the 
philosophy of physiotherapy is this recognition of the multifaceted dimensions of 
health. Furthermore, as movement dysfunction provides the central role in the 
philosophy of physiotherapy, it is the movement sciences that inform clinical practice 
(Carr and Shepherd 1987). This area of science draws on information from a variety of 
biological, psychological and ecological fields. This demands of individual therapists 
that they consider beyond the biological domain when reflecting on the reasons for 
movement dysfunction, an imperative when trying to fully understand the low back 
pain experience (Waddell, 1998). 
In practice, this requires that some form of diagnostic or classification process be 
undertaken with each patient to determine what the limits to effective performance are. 
Diagnosis features prominently in both the American and UK statements of philosophy. 
This again emphasises the appropriateness of physiotherapy in the management of low 
back pain and also suggests that diagnosis and individualisation of treatment should be 
an integral part of any physiotherapy treatment model. 
Chapter Two highlighted the differences in the epidemiology of low back pain and low 
back pain related disability. This implies that to comprehensively manage low back 
pain attention needs to be given to both pain and function. Separation of 
disease/dysfunction and disability is implicit in both the American and UK statements. 
The suitability of physiotherapy in the management of simple low back pain is again 
verified. The treatment model must also be delivered within a framework that aims to 
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affect pain, dysfunction and disability. The clinical reasoning document acts to ensure 
that attention is paid to these three dimensions of the low back pain experience. 
The fmal point to consider is the non-operational defmitions of physiotherapy. This 
point is most easily understood if the opposite condition is considered. Some health 
care professions are very specific in their operational definition, such as an 
acupuncturist or masseur, or very closely associated with a particular intervention such 
as chiropractors and spinal manipulative therapy (Zusman 1997). In the case of low 
back pain, two problems arise with this approach. Firstly, as low back pain is a complex 
and multifaceted experience it is unlikely that one type of intervention will provide 
optimal care for all patients (Golby 1997). Secondly, results of clinical trials and 
changes in our understanding of low back pain mean that interventions need to evolve 
with these changes in scientific knowledge. A profession with a strong operational 
philosophy will be unable to adapt as theory progresses. 
The philosophy of physiotherapy is not concerned with specific techniques and 
procedures, so is well positioned to offer comprehensive treatment algorithms 
supported by current theoretical and empirical research and to develop as the 
understanding of low back pain develops. A non-operational philosophy sets the 
context and the broad aims of treatment but does not stifle evolution and development 
of novel interventions. 
This brief review of the philosophy of physiotherapy provides a number of important 
pieces of information to aid in development of the treatment model. Firstly, it 
demonstrates that on many levels, the physiotherapy profession is particularly well 
suited to the management of simple low back pain, maybe optimally so. Secondly, the 
philosophy also sets the broad framework for development of the treatment model. The 
essential tenet is the optimisation of functional motor performance within a model that 
attempts to identify the individual reasons both for pain and pain related disability and 
provides clinically proven interventions cognisant with these aims. 
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Scope of Practice 
The discussion above has highlighted the suitability of physiotherapy in the 
management of acute low back pain, by underlining the compatibility between the 
philosophy of physiotherapy and the current theoretical understanding of acute low 
back pain. The philosophy of physiotherapy also needs to be related to the empirical 
axis, setting the boundaries for what physiotherapy intervention might involve and 
guiding the empirical review. This is generally referred to as the scope of practice. 
The Chartered Society of Physiotherapy's document on scope of practice (Chartered 
society of Physiotherapy, 2000) reflects, to a certain extent, the non-operational 
philosophy of physiotherapy. The description of scope of practice offered is 'the 
services that members are educated, competent and insured to provide'. The American 
definition (APTA 2001) is similarly worded as 'the care and services provided by or 
under the direction and supervision of a physical therapist'. Both bodies, however, 
recognise that there are core skills within the profession, an area that has recently been 
extensively explored by the American Physical Therapy Association (APTA 2001). 
The American Physical Therapy Association (2001) describes three major components 
of physiotherapy intervention. These are 
• Coordination, communication and documentation 
• Patient instruction 
• Procedural interventions 
The procedural interventions are further classified under a number of headings. Of 
primary concern in the management of acute low back pain are 
• Therapeutic exercise and training 
• Manual therapy 
• Electrophysical and mechanical modalities 
These last three procedures are also described in the UK document as the core skills of 
the physiotherapy profession (Chartered Society of Physiotherapy 2000). 
These five components represent the agreed scope of practice of the physiotherapy 
profession and will form the boundaries for the treatment model. The next step is to see 
how these interventions fit in with the theoretical understanding of low back pain and 
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then review which of these interventions have been shown to improve outcomes in 
patients with acute low back pain. 
Biological Axis 
Introduction 
Bogduk and Mercer (1995) refer to the biological axis as the theoretical mechanisms 
underlying a particular intervention. As the purpose of this review is to develop a 
treatment model rather than evaluate a particular intervention, the biological basis will 
be interpreted slightly differently in this chapter. If the elemental diagnosis for simple 
low back pain is activity-related pain (Spitzer et al 1987), the next logical step is to ask 
why does it hurt when patients with simple low back pain move? 
The biological review will attempt to answer this question by reviewing the basic 
science underlying the low back pain experience. This information will help decide 
what the priorities of physiotherapy intervention should be and what changes 
physiotherapists should be trying to make in their patients to ensure good outcome. 
There are three caveats to this section of the review. Firstly, while the model being 
developed is concerned with the management of acute low back pain, there is relatively 
little theoretical research into the nature of acute low back pain. Almost all of the vast 
body of literature is on chronic patients. While this may limit the usefulness of these 
fmdings it can be argued that a major part of the management of acute low back pain is 
to prevent the development of chronicity. Looking at what distinguishes chronic low 
back pain patients from the pain free population still gives insight into what the acute 
model should be trying to 'prevent'. 
Secondly, while good quality research can establish a sound theoretical relationship 
between observed biological phenomena and symptoms in a group of patients, it does 
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not establish causality. This problem is partly circumvented by the integration of 
information from the empirical axis into the development of the treatment model. In 
additio~ the applicability of theoretical research fmdings to a given individual patient 
is not always clear. This further emphasises the importance of a clinical reasoning 
process to help integrate relevant knowledge into the treatment plan and individualise 
the intervention. 
Lastly, though the term 'biological' axis is used, this section is concerned with any 
theoretical data related to simple low back pain. Psychological contributors to the low 
back pain experience will also form part of this review. 
The theoretical aspects of the low back pain experience will now be reviewed. The 
information has been grouped under the headings of structural, mechanical, 
neurophysiological, biochemical and psychological. It is believed that these five 
headings encapsulate much of the current research into the mechanics of low back pain 
and provide a comprehensive overview of what physiotherapists need to consider when 
managing low back pain. 
Structural Basis of Simple Low back Pain 
The first area to be considered is the relationship between anatomy or, more correctly, 
patho-anatomy and low back pain. A patho-anatomical approach to low back pain has 
dominated research for many years (Waddell 1998, Zusman 1997 1998), and has 
greatly increased the understanding of the structure of the lumbar spine. The 
applicability of this information to the understanding of simple low back pain however 
is open to question. While greater understanding of spinal anatomy and enhanced 
methods of imaging the spine have improved the care of patients with specific low back 
pain (Frymoyer 1997), it is less clear if this information has improved the treatment of 
simple low back pain (Boos and Lander 1996, Deyo 1998, Zusman 1997 1998). This 
section will consider the relationship between simple low back pain and structural 
problems within the spine. 
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Waddell (1998) points out that an important fIrst step in determining if a structural 
anomaly is a causative agent in low back pain is to demonstrate that the particular 
fmding is more common in people with low back pain than in those without. This 
relationship has been explored in two main ways, radiological examination and 
magnetic resonance imaging. Other forms of spinal imaging have received much less 
attention (Rowe 1997) and though in-vitro studies have provided important information 
about pathological processes operating on the spine (Twomey and Taylor 1995) and the 
effect of these changes on the mechanical behaviour of the spine (Krismer et a1 2000, 
Fujiwara et a1 2000), insufficient attempts have been made to link these fIndings with 
pain and disability. 
Radiology 
Radiological examination has been the mainstay of investigative procedures for low 
back pain for many years (Rowe 1997). The main purpose of radiographic examination 
is to exclude the presence of specifIc causes of low back pain such as malignancies, 
fractures, infections and inflammatory disease (Bigg-Wither and Kelly 1995, Rowe 
1997). Subsequently, criteria have been proposed (red flags) for the selective use of 
radiographs in situations where the history and physical examination suggests specifIc 
low back pain (van Tulder et a11997a, Koes et a12001). 
Despite the low prevalence of specific low back pain in primary care, there is 
substantial evidence that radiological examination remains a common part of the 
examination of low back pain (Clinical Standards Advisory Group 1994, Klaber-
Moffett et al 1995, Mandiakis and Gray 1999). Owen et al (1990) found that eighty 
percent of general practitioners always or usually refer patients with recurrent low back 
pain for x-ray, and seventy percent always or usually refer patients with fIrst episode 
low back pain lasting more than a month for x-ray. Furthermore, the primary reason 
doctors gave for ordering x-rays was to reassure the patient or to reassure themselves 
rather than as a method of identifying specific pathology. Whether x-ray fmdings 
provide any relevant information to guide treatment of simple low back pain will now 
be considered. 
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The list of structural anomalies identifiable from x-ray fmdings is quite impressive and 
includes a variety of degenerative, congenital and postural anomalies (Giles 1997, 
Waddell 1998). van Tulder et al (l997a) conducted a systematic review of relevant 
observational studies to explore whether there is a causal relationship between 
abnormal findings and simple low back pain. Thirty-five publications were identified, 
of these 18 studies were of good or acceptable methodological quality and were 
included in the analysis. The results did not show any relationship between low back 
pain and spina bifida occulta, transitional vertebrae, spondylosis, spondylolysis, 
spondylolisthesis or Scheuermann's disease. There was some association between 
degenerative changes and low back pain, though this relationship was weak and subject 
to a number of areas of bias. They concluded that they could not show a causal 
relationship between structural changes and clinical symptoms. 
This review was recently updated to include data up to the end of 1998 (Nachemson 
and Vingard 2000). No information was found that changed the conclusion of the van 
Tulder et al (l997a) review. Furthermore, Nachemson and Vingard report on two 
earlier reviews that also discount any relationship between structural x-ray fmdings and 
low back pain (Andersson and Deyo 1996 Bigos et aI1992). 
A more recent cross sectional study on lumbar spine degeneration (Peterson et a12000) 
found no association between degeneration and low back pain related disability and 
only a weak association between degeneration and pain levels. Interestingly this study 
showed that patients who had been subject to previous trauma showed greater levels of 
facet degeneration than patients without a history of trauma. However, there was no 
difference in pain and disability between the trauma and non-trauma groups, again 
demonstrating a lack of clear association between back pain and structural changes. 
Similarly Clauw et al (1999) found no association between x-ray findings and pain or 
disability in a group of chronic low back pain patients. 
There is little evidence to support any meaningful relationship between 
radiographically identifiable structural problems and the symptomology of simple low 
back pain. The obvious criticism of this conclusion is that x-ray provides only limited 
information on the structure of the lumbar spine and more detailed investigations of 
spinal morphology may provide different answers. This view will now be explored. 
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Magnetic Resonance Imaging 
Magnetic resonance imaging (MRI) uses the principles of nuclear magnetic resonance 
to obtain high quality imaging of spinal soft tissue (Bigg-Wither and Kelly 1995). It 
provides the best available images of spinal structure with the added advantage of being 
non-invasive and non-ionising (Rowe 1997). MRI has replaced most other investigative 
methods, such as myelogram and computed tomography (CT), as the investigation of 
choice in low back pain (Rowe 1997). MRI undoubtedly provides greater insight into 
the morphology of the lumbar spine. The next section attempts to establish if there is a 
causal relationship between abnormal anatomy as visualised by MRI and simple low 
back pain. 
A number of studies using MRI have demonstrated a high incidence of abnormal 
fmdings in patients without back pain. Boden et al (1990) scanned sixty-seven subjects 
who had never had low back pain. Overall about a third demonstrated significant 
abnormalities. Amongst the subjects over 60 years old, fifty-seven percent had 
abnormal scans, thirty-six percent had herniated disc and twenty-one percent had spinal 
stenosis. Furthermore, in this age group all but one of the subjects demonstrated a disc 
bulge. 
Jensen et al (1994) scanned ninety-eight asymptomatic individuals. Two thirds of this 
group demonstrated anatomical pathology. Fifty-two percent of subjects had a disc 
bulge, twenty-seven percent a protrusion and one subject an extrusion. Schmorl's nodes 
were found in nineteen percent of subjects, annular tears in fourteen percent and facet 
arthropathy in eight percent. They conclude that the presence of many forms of 
structural pathology in low back pain patients may be coincidental. They did however 
comment that the low incidence of disc extrusion might indicate this as being a relevant 
fmding. 
Boos et al (1995) scanned forty-six asymptomatic persons matched for age, sex and 
mechanical risk factors with a group of patients selected for disc surgery. In the pain 
free cohort, sixty-three percent demonstrated disc protrusions, thirteen percent 
extrusions and eighty-five percent some degree of disc degeneration. Twenty two 
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percent of the group demonstrated neural compromise. The quite high prevalence of 
disc extrusion is in contrast to the fmdings of Jensen et al (1994) and suggests 
reappraisal of their comment that disc extrusion may be a relevant finding in low back 
pain. The discrepancy between these results probably represents the greater 
methodological rigour employed by Boos et al (1995) in matching the groups they were 
comparmg. 
Boos et al (2000) followed up these same subjects five years later to determine the 
natural history of asymptomatic disc anomalies. They found no worsening of disc 
herniations or neural compromise, whereas degeneration progressed in seventeen 
individuals. However, changes in MRl fmdings were of no value in predicting the onset 
of low back pain and offered no explanation for the appearance of back pain. 
Jarvik et al (2001) imaged the spine of 146 asymptomatic veterans affairs patients. 
Though all patients had been back pain free for four months prior to the scan, fifty-four 
percent of the cohort had experienced previous low back pain. Eighty-three percent of 
this group demonstrated desiccation of one or more discs, sixty-four percent had a disc 
bulge, thirty-two percent a disc protrusion and six percent demonstrated disc extrusion. 
Disc extrusion was the only fmding that was significantly associated with a history of 
low back pain. There were no significant differences between those with and without a 
history of low back pain for stenosis, nerve root compression, disc degeneration, 
desiccation or bulging, loss of disc height, annular tears, endplate changes, facet joint 
degeneration or spondylolisthesis. 
Savage et al (1997) scanned a group of 220 working men, a quarter of whom had never 
experienced low back pain. The scan was repeated twelve months later, and in this time 
thirteen of the subjects experienced low back pain for the first time. However, in these 
thirteen subjects there was no change in the MRI appearance of the lumbar spine to 
explain the onset of symptoms. 
The high prevalence of structural anomalies identified in patients without low back pain 
offers little support for the idea of a structural basis for low back pain. This notion is 
further challenged by the results of studies on low back pain patients. 
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A number of papers have looked at the relationship between morphological changes in 
the disc and a positive discography. Lumbar discography involves the injection of 
contrast medium into the disc and is used to identify pain-generating discs (Rowe 
1997). Itto et al (1998) found that structural anomalies apparent in the disc had limited 
validity in predicting disco genic lumbar pain. Saifuddin et al (1998) found that MRI 
evidence of annular tears was poorly related to positive discography. 
Buirski et al (1993) scanned a group of low back pain patients who underwent 
discography as well as a control group of pain free subjects who underwent MRI only. 
While noting a high correlation between positive discography and the MRI finding of a 
degenerated disc with protrusio~ there was no difference in the prevalence of disc 
degeneration or protuberance between the painful and control groups. They conclude 
that there is no morphological feature that would indicate if a disc is symptomatic. In 
contrast to these findings, Moneta et al (1994) noted a strong correlation between 
positive discography and the presence of a grade 3 radial fissure in the annulus on post 
discography imaging (CT), though these results have yet to be replicated. 
There has been recent controversy about the relevance of a 'high intensity zone' on 
midsaggital and axial views of the lumbar intervertebral disc. Originally described by 
Aprill and Bogduk (1992), they produced data from low back pain patients indicating a 
high level of agreement between the presence of a high intensity zone and a positive 
discogram. A fmding later supported by Schellhas et al (1996). 
However, more recent studies have been unable to replicate these results. Stadnik et al 
(1998) and Ricketson et al (1996) both found little correlation between the presence of 
a high intensity zone and a positive disco gram. Rankine et al (1999) investigated the 
relationship between the presence of a high intensity zone and a number of clinical 
features. They concluded that the presence of a high intensity zone does not define any 
patient group or relate to any particular clinical features. Carragee et al (2000e) 
reported the presence of high intensity zones in the discs of twenty four percent of 
asymptomatic subjects. While this is lower than the fifty-nine percent prevalence they 
noted in patients, they conclude that the prevalence of high intensity zones m 
asymptomatic population was too great for this to be a meaningful clinical fmding. 
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Conclusion 
It is possible to identify a myriad of structural anomalies in low back pain patients. In 
almost all cases these fmdings are frequently prevalent in pain free populations. When 
pain free groups have been followed up, there has been no relationship between 
morphological changes and the onset of low back pain. No single structural anomaly 
has consistently been shown to relate to the presence of pain and the degree of 
structural disturbance is not related to the severity of pain. Faced with these findings it 
is difficult to give credence to a structural basis for simple low back pain. It would 
seem that the explanation as to why people with low back pain experience pain when 
they move is not a structural one. 
This conclusion should perhaps not be too surprising, as the data reviewed has related 
to simple low back pain. Patients who have identifiable, relevant structural problems 
are not included in this group. The lack of identifiable structural problems is almost part 
of the defmition of simple low back pain. This idea further strengthens the notion that 
simple low back pain has little structural basis. 
The implications of these findings to the development of a treatment model are two 
fold. Firstly, as the problem is unlikely to be primarily structural, this reinforces the 
view of the appropriateness of physiotherapy management of simple low back pain. 
Conservative physical treatment is unlikely to have much influence on a primarily 
structural problem. 
Secondly, an important part of the scope of practice of physiotherapy is patient 
instruction (APTA 2001). The treatment model needs to involve an educational 
component that explains the insignificance of structural problems. This view has been 
recently reinforced by a controlled trial that randomised patients to an x-ray plus 
General Practitioner (GP) management group or GP management alone (Kendrick et al 
2001). The x-ray group were more likely to report low back pain at three months, had a 
lower health status score and a higher rate of subsequent GP consultations. The authors 
hypothesised that the awareness that subjects in the x-ray group now have of 
(unrelated) radiographic anomalies reinforces the patient's belief that they are unwell. It 
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is worth noting that though the x-ray group demonstrated worse outcome, they were 
significantly more satisfied with their care. 
Patients have been shown to place great importance on radiographic examination 
(Espeland et al 2001), and a structural basis for low back pain is the dominant belief 
among low back pain patients (Zusman 1997). These fmdings suggest that disavowing 
patients of a structural cause of simple low back pain might be difficult. The relevance 
of these fmdings are further emphasised by a significant body of research which shows 
that agreement on the underlying reason for a problem between patient and provider is 
an important determinant of outcome (Meade et al 1990, Zusman 1997, Cherkin et al 
2001, Kalaokalani et al 2001). To overcome these issues, it is important that the 
educational component is intensive, in-depth and comprehensive as well as monitored 
to ensure that the information is understood. 
The obvious caveat on these fmdings is that the structural problem might be one that is 
not accessible to current imaging techniques. This argument is not new and has been 
levelled at every form of imaging. However, no added value has been achieved in the 
understanding of simple low back pain despite a greatly increased sophistication in 
visualisation of anatomy. Furthermore, if a relevant structural problem were found in a 
sub-group of patients with simple low back pain, they would cease to have 'simple' low 
back pain. As mentioned above, the defmition of simple low back pain almost 
precludes a structural explanation. 
Mechanical Basis for Simple Low Back Pain 
Mechanical models for acute low back pain are very pervasive, being particularly 
dominant in physiotherapy literature (for e.g. McKenzie 1981, Norris 1995, Edmonston 
and Elvey 1997, O'Sullivan 2000, Comerford and Mottram 2001). This is not 
surprising given the central role of movement dysfunction in physiotherapy. The central 
premise of the mechanical model is that people with low back pain experience pain 
when they move because they move abnormally. Pain results from abnormal function 
and can occur in the absence of structural damage (Waddell 1998). 
44 
Motor performance is a complex activity requiring the interaction of a number of 
different body systems (Lieber 1992). To simplify this complexity, the study of 
movement is usually categorized under one of three headings. Kinematics, the study of 
motion without reference to its cause; kinetics, the study of forces acting on a body; and 
muscle mechanics, the study of the body's organs of force production (Smith 1990). 
This taxonomy will be used to review the evidence for the relationship between 
abnormal movement and low back pain. It is important to note that this area of research 
is overwhelmingly on patients with chronic low back pain. Separating out whether 
movement dysfunction is causative or merely an adaptation to an ongoing pain state is 
particularly difficult. Caution needs to be taken in interpreting the significance of these 
fmdings to the management of acute low back pain. 
Kinematics 
The way subjects with low back pain move can be investigated in various ways. Most 
broadly, some researchers have studied kinematics by observing patients during the 
performance of functional tasks such as walking and lifting. This gives some indication 
of the way subjects choose to move and use their spine during their daily activities. A 
slightly more specific view is to look at the movement available in the lumbar spine in 
isolation. This may indicate the maximal amount of spinal movement available 
(potential) or the amount of movement the patient feels prepared to use at that time 
(performance). Finally it is possible to investigate motion at individual segments of the 
spine. It is commonly felt that this aspect of analysis is less dependent on subject 
motivation. 
The major elements involved in appreciating the kinematics of human movement are 
the amount of movement and the pattern or quality of movement (Lee 1995). It is 
important to recognise that the parameters that describe movement quality will be 
different for functional tasks, whole spine movements and intersegmental motion. 
Kinematics of Functional tasks 
The most commonly studied functional activity is walking. In an early paper Keefe and 
Hill (1985) compared a group of chronic low back pain patients with a pain free control 
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group. They found that the patient group walked more slowly, took shorter steps and 
demonstrated greater asymmetry than healthy sUbjects. 
Khodadadeh and Eisenstein (1993) performed a similar study on a much larger group of 
subjects. The back pain patients were measured prior to lumbar surgery, 6-months post 
surgery and 2-years post surgery. At baseline they found very similar results to Keefe 
and Hill (1985). The low back pain patients likewise walked slower, took smaller steps 
and were less symmetrical than healthy controls. Analysis 6-months after surgery 
revealed no significant change from the preoperative measurements. Two years post 
surgery walking speed had significantly improved, though not to levels seen in healthy 
subjects. None of the other walking parameters changed. This study shows differences 
in movement between patients and controls. These movement problems are long 
standing and persist despite surgical intervention. The authors further concluded that 
there appeared to be little relationship between gait parameters and patients' perception 
of treatment success. 
Rowe and White (1996) observed the three-dimensional spinal mechanics during gait in 
a group of nurses after a mild bout of low back pain. They could not detect any 
influences of back pain on spinal movement during gait. 
Vogt et al (2001) compared subjects with and without low back pain walking on a 
treadmill at 4.5 kmlhour. Temporal parameters of gait were measured as well as three-
dimensional movements of the lumbar spine. The low back pain group had significantly 
shorter stride times than controls, suggesting shorter steps. The phasic patterns and 
angular spinal displacements of patients with simple low back pain were within normal 
limits. However, the patients demonstrated significantly higher degrees of stride-to-
stride variability. So while it seems that low back pain patients do not differ in the 
amount of spinal movement available during walking, there appears to be problems in 
the ability to optimally control the quality of motion. 
In a small pilot study, Selles et al (2001) compared the walking performance of back 
pain patients and control subjects at a variety of speeds. Coordination of arm and leg 
movements as well as pelvic and thoracic rotations was analysed using a relative phase 
algorithm. Patients had a significantly slower self-selected walking speed. In addition, 
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patients demonstrated a greater asymmetry in phase-relations between left and right 
sides of the body and differences in coordination patterns between thorax and pelvis as 
speed increased. 
A similar methodology to evaluate the amount and coordination of pelvic and thoracic 
rotations was used in a much larger study by Lamoth et al (2002). They found no 
difference in the amount of thoracic or pelvic rotation between patients and controls, 
but again demonstrated a slower self selected walking speed and a difference in 
coordination patterns. In normal subjects there is in-phase coordination between the 
pelvis and thorax at slow speeds. As speed increases this changes to a strategy of anti-
phase coordination. Both Lamoth et al (2002) and Selles et al (2001) demonstrate that 
low back pain patients maintain in-phase coordination at all speeds. 
The mechanics of walking is different between healthy subjects and patients with low 
back pain. The consistent fmdings are a decrease in speed, asymmetry of gait and 
differences in control and coordination strategies. There seems to be no difference in 
the amount of spinal motion during gait. These fmdings suggest increased guarding and 
more care with movement as well as problems with motor control. 
Gait symmetry was used as an outcome measure in a study comparing manipulation to 
back school (Herzog, et al 1991). They found that symmetry could be normalised 
following manipulative treatment but not with back school. However normalisation of 
symmetry had no effect on pain or disability. In fact, patients in the back school group 
demonstrated significant improvement while the manipulation group did not. This 
fmding, and the follow up results of Khodadadeh and Eisenstein (1993), questions the 
therapeutic utility regarding the observations of asymmetry and decreased speed of 
movement. 
A research group based in Western Australia has investigated the relationship between 
low back pain and the kinematics of cricket fast bowling (Foster et al1989, Elliot et al 
1992). Their research suggests that it is possible to discriminate between bowlers with 
pain and bowlers without pain based on the mechanics of their bowling action. Subjects 
who demonstrate a mixed bowling action are more likely to develop back pain than 
those with either a pure front on action or a pure side-on action. The data indicates that 
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the key feature that discriminates between a painful and non-painful bowling action is 
the relative alignment between thorax and pelvis during delivery. If pelvic and thorax 
rotation is out of phase by more than 10 degrees there is a strong and significant chance 
of pain developing. This data supports the relationship between mechanics and pain but 
also suggests that the failure of low back pain patients to use an anti-phase co-
ordination strategy during walking is likely to represent an adaptive response to pain 
rather than a causative mechanism. 
A number of researchers have investigated the interaction between hip and lumbar 
spine movements during functional activities. Paquet, et al (1994) performed a small 
study to investigate differences in hip-spine movement interaction during forward and 
backward bending between low back pain patients and healthy controls. This study is 
particularly interesting as subjects were quite acute. Similar to the walking data, 
patients demonstrated a decreased velocity of movement. However, there was no 
difference in the amount of movement or the pattern of movement between subjects, 
though the data indicated a trend toward less lumbar movement contributing to the 
movement of forward flexion in patients. 
Porter et al (1997) also compared the relative contribution of the hip and lumbar spine 
to forward bending in healthy subjects and low back pain patients. The subjects with 
chronic low back pain demonstrated a significant reduction in mean total range and in 
mean maximum lumbar flexion, though mean hip flexion was equivalent. 
These results are partly supported by Lariviere, et al (2000). They looked at forward 
and backward bending and likewise demonstrated less lumbar movement in the patient 
group but with little change in total range of motion. They found that patients 
compensated for loss of lumbar movement by increasing the contribution of thoracic 
mobility to the total range of motion. A later study of lifting by the same authors 
(Lariviere et al 2002) found no difference in spinal mobility between groups. Finally, 
Dolan and Adams (1993) found that low back pain patients flexed their lumbar spines 
less during lifting than normals. 
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Together these studies suggest that when low back pain patients perform functional 
tasks they move their backs less than normal sUbjects. Furthermore, they may 
compensate for this lack of mobility by moving more elsewhere. 
Esola et al (1996) analysed forward bending motion patterns in healthy subjects and in 
patients with a history of low back pain that were currently pain free. Though the total 
range of motion was not different, the patient group tended to use more lumbar motion 
than hip motion during the early phase of flexion. 
These authors used the same methodology to look at hip-spine movement interaction 
during extension from a forward flexed position (McClue et al 1997). There was no 
difference between groups in the total available movement at either the hips or the 
back, but the pattern of movement interaction was different. The subjects with a 
previous history of low back pain again used more lumbar movement than hip 
movement in the early part of range. 
These fmdings suggest little difference between patients and control subjects in the 
amount of movement available, but a consistent pattern of excessive lumbar movement 
relative to hip movement in patients with a history of low back pain. 
This fmding is in direct contrast to the studies mentioned above. The fact that the 
patients were back pain free at the time of testing may explain these discrepancies as 
well as offering some insight into the relationship between abnormal movement and 
pain. The pattern of excessive lumbar movement puts more load on spinal tissue so is 
unlikely to be a response to pain and could in fact be causative, an idea supported by 
the data on cricket fast bowlers and given further credence by a recent prospective 
cohort study of pain free subjects followed for 3 years (Sjolie and Ljunggren 2001). 
These authors found that a ratio of high lumbar mobility with low lumbar strength at 
baseline was predictive offuture low back pain. 
Continual use of a movement pattern that places more load on spinal tissue may 
eventually result in pain, at which time the individual will try and reduce load on the 
lumbar spine by restricting the lumbar spinal contribution to functional tasks. These 
fmdings suggest that part of the treatment model should be to consider how patients 
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control spinal motion during functional tasks and that attempts simply to increase spinal 
motion may not be optimal. 
Kinematics of the Lumbar spine 
The range of motion of the lumbar spine in low back pain patients has been extensively 
investigated. Early studies generally found that patients with low back pain had reduced 
range of spinal motion compared to healthy controls (Mayer et al 1984, Marras and 
Wongsam 1986, Triano and Shultz 1987, McIntyre et aI1991). 
More recent studies usmg more accurate methods of motion analysis and more 
appropriate statistical models have begun to question this view. Burton et al (l989b) 
used a multivariate stepwise regression to explore the relationship between back 
mo bility and low back pain. There was no evidence of a relationship between back pain 
and mobility in school age children. In adults there was some evidence that patients 
with present or past back pain were less mobile than healthy controls, but the strength 
of this association was very weak. 
U sing a stepwise discriminate analysis, Klein et al (1991) found that lumbar spine 
range of motion could not correctly identify subjects with or without low back pain. 
McGregor et al (1995) measured spinal range of motion with a computerised tri-axial 
potentiometric analysis system. They found no difference in range of motion between 
patients and controls for extension, side flexion or rotation, though low back pain 
patients did demonstrate less lumbar flexion. Masset, et al (1993) used an isometric 
dynamometer to measure spinal range. They were unable to demonstrate any significant 
difference in range of motion between patients and controls. 
Adams and Dolan (1995) conclude that the variability found in healthy people 
precludes range of motion as a useful method of classifying low back pain. Moreover, 
McIntyre, et al (1993) demonstrated that there is a significant difference between 
preferred and maximal range of motion in low back pain patients, suggesting 
observable deficits in motion represent the amount patients are prepared to move rather 
than the available movement. 
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Lumbar range of motion has also been found to demonstrate poor concordance with the 
severity of low back pain. Spinal range of motion shows little relationship to levels of 
pain (Rainville et al 1992, McGregor et al 1998a, McGregor et al 1998b, Gronblad, et 
al 1997b) and disability (McGregor et al 1998b, Nattrass et al 1999, Sullivan, et al 
2000, Waddell and Main 1984, Gronbald et al1997b). 
Furthermore, the clinical utility of range of motion has been questioned. Burton et al 
(1990) undertook a one-year prospective study of patients undergoing manipulative 
treatment to compare the relationship between saggital mobility and symptoms. While 
there was some association between improvement in pain and increased mobility in the 
frrst month, there was no relationship thereafter. Pain continued to improve with no 
concomitant change in mobility. Scatter plot analysis revealed that symptomatic 
improvement was as common in patients with unaltered or reduced mobility as it was in 
those whose mobility increased. 
The literature on spinal range of motion offers little to the development of a treatment 
model other than emphasising that an approach that attempts to simply increase spinal 
mo bility is unlikely to be successful. 
In contrast to the lack of validity attributable to range of motion, quality of motion 
seems to be more strongly associated with low back pain. Movement velocities 
consistently and strongly discriminate between low back pain and non-low back pain 
groups (Marras and Wongsam 1986, Mcgregor et al 1995, McIntyre et al 1991, Marras 
et al 1993, 1995, 1999, Masset et al 1993) as well as demonstrating agreement with 
symptom severity (Marras et al 1993, 1999). Moreover Marras et al (1993, 1999) 
showed that while range of motion changed little with symptom resolution, 
improvements in both velocity and acceleration mirrored changes in clinical condition. 
The consistent fmding is that those with back pain move more slowly than normal 
subjects and have lower acceleration rates. Most authors attribute these fmdings to 
caution and fear of movement rather than indication of any fundamental mechanical 
problem. McIntyre et al (1993) showed that when encouraged, low back pain patients 
are able to greatly increase their movement velocity. So while these fmdings appear 
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consistent and valid they probably are an epiphenomenona rather than a causative 
factor, making it difficult to relate these fmdings to a particular management strategy. 
More novel methods of measuring spinal motion may offer some clinically applicable 
information. Jayaraman et al (1994) monitored spinal side flexion using a computerised 
motion analysis system while subjects stood on a force plate. They independently 
measured upper (L1-L3) and lower (L3-S1) lumbar spine movements. The results 
showed decreased motion for low back pain patients compared to controls and these 
differences were greater for the lower lumbar spine. Furthermore, this decrease in range 
was more pronounced at higher speed. The speed dependency of the movement loss in 
low back pain patients again emphasises the view that the lack of movement is an issue 
of 'motivation' rather than indication of an underlying primary problem. 
The inclusion of force plate data enabled a number of novel aspects of the quality of 
movement to be analysed. The authors conclude that the quality of lateral bending 
motion, rather than the maximum range of motion, is most affected in low back pain. 
Specifically they found that low back pain patients demonstrated anomalies in the way 
that stiffiless was regulated through range. In the early part of range the stiffness of 
patients was less than for normal subjects. This pattern was reversed in outer range, 
with patients demonstrating an increase in stiffness. 
These fmdings have concordance with the results of McClure et al (1997) and ESOla et 
al (1996) in that patients seem to move excessively in their lumbar spines early in 
movement and this is independent of total available range. This mechanical behaviour 
may indicate failure of the active sub-system in controlling spinal stability (Panjabi 
1992a). Early in range stiffness is dependant on active controL while later in range the 
passive sub-system is able to affect stability. While preliminary, these fmdings have 
some clinical applicability, indicating that it might be important to encourage the active 
control of spinal motion in the early part of range. 
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Intersegmental kinematics 
The kinematics of the spine can also be studied by observing the mechanical behaviour 
of individual motion segments. There is considerable data on in-vitro measurements of 
intersegmental motion (Bogduk 1997) and there is a clear relationship between altered 
quality and quantity of intersegmental motion and degenerative changes in the spine 
(Gertzbeim et al 1986, Ogon et al 1997a, 1997b). However, the relationship of 
abnormal intersegmental mechanics to low back pain is less well investigated. 
Furthermore, the little data that is available is predominantly on specific back pain such 
as nerve root pain (Tibrewall et al 1996) or spondylolisthesis (Axelsson, et al 2000, 
Takayanagi 2001, Schneider, Pearcy and Bogduk 2001). 
Stokes et al (1981) used bi-planar radiography to compare the intersegmental motion of 
low back pain patients and normal controls. The low back pain group included a sub-
group of patients with nerve root pain as well as a group with non-specific low back 
pain. The results are difficult to interpret, but it appears that painful subjects display 
increased segmental motion and abnormal segmental coupling, particularly increased 
shear movement with saggital plane movements. 
Pearcy, et al (1985) used a very similar methodology. They found decreased segmental 
mo bility and abnormal coupling in low back pain patients at all lumbar levels. The 
variation in coupling seen related to increased side flexion and rotation during saggital 
movements in low back pain patients. This was explained as evidence of asymmetrical 
and poorly coordinated muscle action. 
Sihvonen (1997) studied the intersegmental mobility in one hundred low back pain 
patients during the performance of saggital plane movements. Using previously 
established norms of intersegmental mobility they detected excessive anterior shearing 
in twenty-seven percent of the cohort and excessive posterior shearing in thirty-five 
percent. 
Spratt et a1 (1993) likewise screened 612 patients with low back pain. They found that 
twenty-four percent had excessive posterior shear and seventeen percent excessive 
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anterior shear during the performance of flexion and extension movements. This is 
significantly higher than the rates of abnormal shear seen in healthy populations. 
In contrast to these fmdings Okawa et al (1998) was unable to find any difference in 
segmental motion between patients and normals, though the numbers involved in this 
study were very small. 
A recently developed way of evaluating the quality of segmental motion is mapping the 
instantaneous centre of rotation. The behaviour of the axis and the path it takes 
throughout movement can be plotted in a sequence to depict a locus known as a 
centro de (Bogduk 1997). In normal segments the centro de is tightly clustered and 
consistently located (Pearcy and Bogduk 1988), whereas in degenerated segments the 
pattern is much more erratic (Gertzbein et al 1986). Recently the centrodes of normal 
spines were compared with a group of simple low back pain patients (Schneider and 
Bogduk 2000). In each case, at one lumbar segment, the centro de was significantly 
different to the normal distribution The authors surmised that the pattern of movement 
seen reflected excessive axial movement during extension. 
There is some evidence that intersegmental motion is altered in low back pain. There is 
the suggestion of increased intersegmental mobility, though this fmding is inconsistent 
and Dvorak et al (1991) comment that the large variation in rotational values between 
individuals in the normal population may limit the clinical usefulness of this fmding. 
More interestingly, there is evidence of a disturbance in the pattern of segmental 
movement. The data consistently points to the presence of abnormal coupling, 
particularly excessive shearing and axial subluxation. From a clinical perspective this 
suggests poorly controlled segmental motion. 
Summary 
Numerous kinematic anomalies are apparent when studying the movement of low back 
pain patients. It is possible to identify two broad categories of movement anomaly. 
Firstly, there are a group of actions that would serve to decrease load on spinal tissue, 
such as limiting movement or decreasing the velocity of movement. Theoretically it 
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would be expected that these abnormalities are a response to pain rather than causative 
so have less clear clinical utility. 
Secondly, there are some movement differences that would seem to increase the load 
on spinal tissue. These seem to consistently be related to poorly constrained or 
controlled spinal and intersegmental movement. Theoretically it would be expected that 
these abnormalities are causative or contribute to the maintenance of symptoms and are 
therefore important issues to integrate into a treatment model. Panjabi (l992a,b) would 
consider that these observed movement patterns are indicative of inadequate spinal 
stability. The primary therapeutic options for this problem relate to enhancing muscular 
and neurological control of the spine (Panjabi 1992a,b). For this reason the specific 
treatment implication of these fmdings will be considered below. 
Kinetics-Spinal Loading 
The mechanics of spinal loading has been extensively investigated using a variety of 
methodologies (Bogduk 1997, Adams and Dolan 1995, Pearcy 1997). There is an 
abundance of information on the magnitude of loads under various conditions and how 
spinal tissue attenuates and responds to these loads. The relationship of loading to 
tissue injury and degeneration is being increasingly understood (Lotz 1999). However, 
less attention is paid to how these loads relate to back pain (Lotz 1999). The purpose of 
this section is to discover if patients with low back pain load their back differently to 
pain free subjects. One possible reason why subjects with low back pain experience 
pain when they move is because they load their spine abnormally. 
This question can be addressed in two ways. Firstly, do patients with low back pain 
participate more frequently in activities that load the spine excessively? Secondly, do 
low back pain patients move in such a way that their spine is loaded abnormally during 
the performance of normal daily activities? 
The fIrst question was addressed in Chapter two and will only be considered briefly 
here. Epidemiological evidence generally supports the view that exposure to high load 
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activities increases the likelihood of the development of low back pain. Heavy and 
repetitive lifting (especially in awkward postures), exposure to vibration and prolonged 
static loading have all been documented as risk factors for the development of low back 
pain (Shekelle 1997, Dionne 1999. Nachemson and Vingard 2000). Nachemson and 
Vingard (2000) note that there would appear to be a dose-response relationship between 
exposure to physical loads and the onset of low back pain. adding strength to the notion 
of an association. A similar pattern is seen with participation in sport. Moderate levels 
of sporting activity are not associated with an increased risk of back pain (Burton and 
Tillotson 1991), while more vigorous sporting activities are (Sward et al1990). 
To formally test the association between spinal loads and low back pain, Marras et al 
(1993a) assessed the dynamics of lifting requirements in high risk and low risk 
industries. Using a multiple logistic regression they found that lifting frequency, load 
size, trunk velocity and trunk saggital angle strongly distinguished between jobs that 
were high risk and jobs that were low risk for developing low back pain. 
It does seem that patients with low back pain participate more often in activities that 
place high loads on the spine. While these findings have wide ergonomic applicability, 
their value in the development of this treatment model is limited. However, enquiring 
about the activities that the individual participates in during their working day will help 
with establishing a prognosis and planning the return to work. A section on work 
activities will be included in the assessment protocol to facilitate this process. 
It is only very recently that researchers have started to consider whether patients with 
low back pain load their spine differently to heahhy subjects during the performance of 
the same activity. Marras et al (2001) investigated this supposition by studying the 
loads on the lumbar spine of low back pain patients and pain free controls as they 
performed a number of low load lifts. Patients with low back pain experienced twenty-
six percent greater spinal compression load and seventy-five percent greater lateral 
shear than the asymptomatic group. The increased spinal loads were due mainly to 
muscle coactivation, indicating problems of motor control. 
Lariviere et al (2002) investigated the loading of the L5/S 1 segment during lifting and 
lowering tasks. They found no difference in loading characteristics between patients 
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and controls. The differences in results might reflect different methodology. Lariviere 
et al (2002) placed the loads significantly closer to the body. The decreased load on the 
spine that this entails might not have been enough to cause the subjects to initiate a co-
contraction strategy that Marras et al (2001) felt was responsible for the increased 
loading observed. An alternative explanation for the discrepancies seen may lie in the 
subjects recruited. Marras has published widely in the area of industrial low back pain 
and lifting injuries. It may be that he has recruited more subjects for whom lifting is a 
problem. Lariviere's group may have recruited fewer subjects for whom lifting is a 
painful task. 
If the results of Marras et al (2001) are replicated, this provides some important insight 
into the mechanical basis of low back pain. It may be that inappropriately coordinated 
muscle activity and the resultant internal forces generated could be a causative agent in 
low back pain or the maintenance of chronic pain. This fmding again supports the idea 
that addressing inappropriate muscle activity might be an important part of the 
treatment package. 
Muscle performance 
Muscles are the effector organs of the movement system, producing the desired 
movement (or stabilisation) of body segments required for a particular task. Muscles 
fulfil this role due to the fact that they are able to actively produce tension (Billeter and 
Hoppeler 1992). It is possible to describe four aspects of active force production 
necessary for the performance of functional tasks (Knuttgen and Komi 1992). These 
are: strength, the maximal force generating capacity of muscle; power, the rate of force 
production; endurance, the period over which a given force can be maintained; and 
timing, a term used synonymously with skill, dexterity, coordination or control 
(International Olympic Committee, 1991). Timing has been defmed as the specification 
of the amount of stimulation for each muscle as a function of time (Bobbert and van 
Soest 1994). 
The ability of muscles to perform these functions is related to their unique structure. 
Under the influence of the appropriate neural input, chemical energy is converted to 
mechanical energy by the activated muscle, a process well described elsewhere (for e.g. 
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Billeter and Hoppeler 1992). This intimate relationship between the structure and 
function of muscle is well documented (Herbert 1993, 1995, Bruton 2002) and has 
strongly influenced research into the role of muscle function in low back pain. Some 
researchers have concentrated on documenting morphological changes in the muscles 
of individuals with low back pain, while other groups have focused on aspects of 
muscle performance. 
The following review of the role of muscle performance in low back pain will reflect 
this. Firstly, consideration will be given to morphological changes. While the reporting 
of morphological differences is interesting the clinical utility of these fmdings is not 
immediately obvious. This information might establish that the muscles of low back 
pain patients are different from healthy individuals but it is the understanding of 
performance deficiencies that will shape the development of a treatment model. To 
explore this, the literature on the performance of muscles in low back pain patients will 
then be reviewed. The overall aim of this section is to ascertain if problems of muscle 
performance explain why patients with low back pain experience pain when they move. 
Morphological Changes in Muscles 
Fibre composition 
A number of authors have reviewed the literature on muscle fibre composition in low 
back pain (Ng et al 1998, O'Sullivan, et al 1997b, Richardson et al 1999). There is 
consistent evidence of selective atrophy of type II fibres in the muscles of low back 
pain patients, and some suggestion that there is an increase in the ratio of type IIxlIla. 
Type I fibres seem to preserve their size but demonstrate some internal structural 
changes, namely a moth-eaten appearance (interruption of the intermyofibrillar 
network) and the appearance of central cores (an area devoid ofmitochondria)(Mattila 
et al 1986). More recently published papers support these earlier fmdings (Ramsbacher 
et al 2001, Zhao et al 2000, Mannion et al 2000). In addition, Mannion et al (2000) 
demonstrated that type II atrophy is strongly dependant on symptom duration, while 
internal fibre structure changes were independent of duration, suggesting a different 
pathogenisis for these two findings. In fact, type I disruption was found to be strongly 
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related to age, prompting the authors to conclude that the changes in type I fibres might 
be non-specific to low back pain. 
The clinical utility of these fmdings is supported by the work of Rantanen et al (1993). 
They biopsied the extensor muscles of low back pain patients 5 years apart. At five 
years, subjects were divided into either improved or not improved groups. The 
improved group demonstrated both fibre hypertrophy and reversal of type I 
degradation, while the non-improved group showed worsening of type I degradation 
and no type II fibre hypertrophy. 
Further support can be found in the work of Mannion et al (2001). These authors 
showed an association between improved disability scores and an increased proportion 
of type II fibres at the expense of type I fibres in the multifidus muscle of chronic low 
back pains. 
Muscle size 
The force generating capacity of muscle is directly proportional to its cross sectional 
area, or more correctly the cross sectional area of the contractile elements (Herbert 
1995). A decrease in the cross sectional area of spinal muscles of low back pain 
patients is well documented (Richardson et al1999). Numerous studies have shown that 
low back pain patients have wasting of the paraspinal and psoas major muscles 
(Danneels et al 2000, Dangaria and Naesh 1998, Richardson et al 1999), though it 
appears the abdominal muscles are unaffected (Critchley and Coutts 2002). It also 
emerges that there is increased fat deposition and fibrosis in the paraspinal muscles of 
patients (Alaranta et a11993, Parrkola, et a11993, Lehto et al1989, Mooney et a11997) 
further compromising the muscles force generating capacity. Alaranta et al (1993) 
showed a moderate agreement between disability scores and the amount of fat 
deposition in the muscle. The important issue associated with these fmdings is whether 
these changes simply reflect disuse or if some other mechanism is operating. 
Mannion et al (2000) used multivariate analysis to examine the relationship between 
muscle size and duration of symptoms. They found no relationship between degree of 
atrophy and symptom duration. Danneels et al (2000) showed that paraspinal wasting 
was only apparent at certain levels of the spine. Dangaria and Naesh (1998) noted 
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similar findings for the psoas major muscle. Unilateral wasting occurred at the level of 
symptom production but not necessarily at levels above and below. Finally Hides et al 
(1994) Danneels et al (2000) and Laasonen (1984) demonstrated that wasting can be 
apparent in one of the paraspinal muscles (in each case the lumbar multifidus) and not 
others. These fmdings are not in keeping with generalised disuse and suggest a more 
localised, specific phenomenon. It is important to consider that these observed muscle 
deficits might not respond to a general exercise approach. 
The study of Hides et al (1994) offers some insight into the possible mechanism at play. 
The lumbar spines of fITst time low back pain patients were scanned soon after the 
onset of back pain. Localised, segmental multifidus wasting was demonstrated 
ipsilateral to the side of symptoms. The localisation of this phenomenon and its 
appearance so soon after the onset of symptoms suggests that it represents locally 
mediated painful inhibition rather than being related to disuse. In fact the authors noted 
significant atrophy in one subject only 24 hours after the onset of symptoms 
(Richardson et al 1999). 
In a follow up study (Hides et al 1996) subjects were rescanned at 10 weeks. Those 
subjects who had been involved in a specific exercise programme for the multifidus 
demonstrated recovery of muscle wasting. Patients who had not been involved in this 
programme still demonstrated wasting despite being pain free and performing their 
normal functional activities. This again questions the view that disuse is the primary 
issue and further supports the view that generalised activities might not effectively 
resolve these observed deficits. 
The muscles of low back pain patients are morphologically different to the muscles of 
healthy subjects. While it is possible that some of these fmdings might relate to disuse, 
the data generally points to a more specific localised phenomenon, possibly pain 
inhibition. There is some evidence that segmental atrophy does not spontaneously 
resolve in the first 10 weeks of low back pain despite the restoration of normal 
function. Additionally restoration of type II fibre morphology seems to be more closely 
associated with good outcome than restoration of type I fibre morphology. 
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Strength Changes 
The maximal force generating capacity of muscles is the most investigated aspect of 
muscle performance in low back pain. This vast body of literature provides 
contradictory fmdings. Several investigators have found that the trunk muscles of 
patients with low back pain are weaker than those of healthy individuals (Mayer et al 
1989, McNeil et a11980, Kishino et al1985, Mayer et al1985, Nouwen 1987, Mooney 
et al1997, Hultman et al1993, Bayramoglu et al2001,Cassisi et a11993, Suzuiki and 
Endo 1983, Rantanen and Nykvist 2000, Bradyet al 1994), whereas other researchers 
have noted no significant difference in trunk: muscle strength between these groups 
(Masset, et a11993, Klein et a11991, Nicolsaisen and Jorgensen 1985, Holmstrom et al 
1992, Newton et a11993, Grabiner, et alI992). 
The discrepancies in the literature reflect the considerable methodological problems 
associated with measuring strength in low back pain subjects. Because pain can hinder 
maximal effort, the test might reflect more a measure of the patient's tolerance than a 
true measure of the maximal force generating capacity of muscles. Keller et al (1999) 
found that pain on exertion was a significant predictor of performance on an isokinetic 
strength test. McIntyre et al (1993) demonstrated considerable differences in strength 
between the preferred effort and the maximal effort of low back pain patients. Using an 
interpolated twitch technique, Verbunt et al (2002) showed that chronic low back pain 
patients demonstrate significantly increased levels of inhibition compared to controls. 
Holm et al (2000) formally investigated the relationship between trunk muscle strength 
and pain. The isokinetic muscle strength of chronic low back pain patients was 
measured on three consecutive occasions, twice before a facet joint anaesthetic block 
and once afterwards. Patient's pain and fear levels were simultaneously monitored. 
Strength increased significantly between the first and second tests. At the same time 
pain had also increased, but fear was found to decrease. Strength was not significantly 
different between the second and third (post facet block) test, though pain and fear were 
dramatically less. Changes in reported pain seem to offer no explanation for muscle 
strength. Changes in fear might explain the differences between the first two tests, 
though there is also a learning component associated with the performance of isokinetic 
strength tests (Newton et al 1993). Together these studies indicate that the strength 
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testing on patient groups can produce results that do not only reflect maximal muscle 
strength. 
Strength varies considerably in the normal population and is dependant on se~ age, 
build, activity levels and genetic factors (Bruton 2002). The wide variability seen raises 
the question of the sensitivity and specificity of strength measurements in 
discriminating between low back pain patients and normals. Studies that have used 
more powerful statistical models have found disappointing results. Newton et al (1993) 
reported that though mean strength values were different between patients and healthy 
controls, the ranges were wide and overlapping and that discrimination of individuals is 
limited. 
Klein et al (1991) found poor discriminatory values for strength, with the correct 
classification of only fifty-seven percent of low back pain patients and sixty-three 
percent of non-low back pain patients. This study is further notable for the attempt to 
control for factors known to influence trunk strength. Unless these factors are 
controlled for, comparisons between normal and back pain groups are liable to be 
misinterpreted. 
The contradictions in the literature make it difficult to determine the significance of 
lumbar muscle strength to low back pain. Epidemiological evidence has failed to find 
any relationship between back muscle strength and the onset of low back pain 
(Nachemson and Vingard 2000, Waddell 1998, Shekelle 1997) and the low sensitivity 
and specificity of strength changes in discriminating between painful and non-painful 
groups further decreases the importance of these findings to the development of a 
treatment model. Moreover, many of the activities that patients with low back pain 
describe as being painful are low force tasks (van dar Valk et al 1995) where trunk 
muscles would be operating at well below their maximal force generating capacity. It is 
doubtful that these tasks are strength limited. In many situations there is little likelihood 
that low back pain patients experience pain when they move due to lack of muscle 
strength. Obviously this point needs to be tempered by clinical reasoning as an 
individual patient may experience pain with a particular functional task that is strength 
limited. 
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The main unresolved issue in relation to these fmdings on strength is the discrepancy 
between strength findings and the observations of muscle size and composition. It 
seems clear that the low back muscles of low back pain patients have a decreased cross 
sectional area. The evidence relating cross sectional area to the intrinsic ability of 
muscle to generate tension is quite strong (Herbert 1993). Furthermore, studies on other 
parts of the body have shown that muscle atrophy is clearly related to strength 
decrements (Herbert 1993). In fact there are both clinical and laboratory data that 
observed strength reduction is usually of a higher order of magnitude than loss of 
muscle size (Herbert 1993). 
One possible explanation is that as the observed atrophy appears to be quite localised 
the strength loss might be too small to be measurable with current techniques. 
Alternatively, loss of force generating capacity in one part of the erector spinae may 
simply be compensated for by increase in another part. Using MRI evaluation of 
lumbar muscles Flicker et al (1993) showed that different subjects recruited different 
paraspinal muscles during the performance of a standardised back extension exercise. 
Emphasising that though the load may be the same the way muscles are recruited is 
variable. 
Endurance Changes 
Endurance capacity can be measured by observing the ability of a muscle group to 
contract repetitively or sustain a single contraction over a prolonged period (Bruton 
2002). In contrast to the findings on muscle strength, investigators have consistently 
demonstrated a reduced endurance capacity in the trunk muscles of patients with low 
back pain (Nicolaisen and Jorgensen 1985, Jorgensen and Nicolaisen 1987, 
Kankaanpaa et al 1998b, Suzuiki and Endo 1983, Holmstrom et al 1992, Hultman et al 
1993 Simmonds et al 1998). Furthermore use of multivariate analysis has shown that 
the association appears to be quite strong (Roy et al 1995, 1990, Peach and McGill 
1998). 
While this literature has predominantly looked at the paraspinal muscles, some recent 
investigations have also demonstrated reduced endurance capacity in the abdominal 
muscles of low back pain patients (Evans and Oldreive 2000~ Ng et al2002). 
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It is also worth noting that in studies that have simultaneously measured strength and 
endurance, endurance has reliably been show to be a more significant determinant of 
low back pain (Nicolaisen and Jorgensen 1985, Jorgensen and Nicolaisen 1987, Suzuiki 
and Endo 1983, Holmstrom et alI992). 
Power spectral analysis of muscle activity during fatiguing tasks has also been used as a 
method of quantifying trunk muscle fatigability (Kankaanpaa et aI1999). The results of 
these studies provide further evidence that low back pain patients have poorer trunk 
muscle endurance than normals (Peach and McGill 1998, Capodaglio et aL 1995, 
Mayer et a11989, Roy et aI1989). 
One advantage of power spectral analysis is that it allows for the assessment of 
individual paraspinal muscles. Studies that have differentiated between parasp ina I 
muscles during extension endurance tests have consistently shown that lumbar 
muhifidus demonstrates the greatest fatigue rates (Biederman et a11991, Thompson et 
a11992, Roy et al1989, 1990). 
Endurance capacity shows some relationship with symptom severity. Holmstrom et al 
(1992) found that loss of muscular endurance was greater in patients with constant low 
back pain than those with intermittent pain. Kankaanpaa (1999), Thompson et al (1992) 
and Capodaglio, et al (1995) all established that improvements in pain and disability 
matched improvements in lumbar muscle fatigability, while both Luoto et al (1995) and 
Mannion et al (1997) provide evidence that reduced lumbar endurance predicts future 
low back pain. 
The theoretical relationship between poor endurance and back pain is more robust. 
Many tasks that patients report problems with (van dar Valk et a11995) are low force 
tasks that could be endurance limited. Some research has also identified that abnormal 
spinal movements can be induced by fatiguing the lumbar muscles (Kankaanpaa et al 
1999). The data presented indicates that muscle endurance is a significant entity in low 
back pain and efforts to improve the trunk muscle endurance capacity of patients should 
form part of the treatment model. 
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The reason for the presence of the endurance deficit seen would also help shape the 
treatment model. Cooper et al (1993) found no difference in central drive between 
patients and controls during fatiguing contractions of the paraspinal muscles, 
decreasing the idea of a central problem. In support, Kovacs et al (2001) monitored 
blood flow and oxygen use in the erector spinae muscles of patients and control 
subjects during the performance of low load exercise. There was no difference in blood 
flow between groups, but low back pain patients used less oxygen, emphasising a 
peripheral dysfunction. 
It is also worth considering if this peripheral dysfunction is general or specific to the 
back muscles. Wittnik et al (2000) compared the maximum oxygen uptake of low back 
pain patients with matched controls during the performance of a treadmill test. They 
found no difference in maximum oxygen uptake between these two groups. This further 
confirms that the endurance deficit is peripheral and that it is probably local to the 
spinal muscles. This fmdings adds support to the view developed in the morpho logical 
review that general exercises are unlikely to optimally influence the muscle deficits 
observed in low back pain patients. 
The theoretical evidence consistently relates a deficit in trunk muscle endurance to the 
presence of low back pain. It is predictive of low back pain and improvements in 
muscle endurance mirror improvements in functional outcome. What's more, there is 
evidence that the problem is a peripheral one and largely specific to the trunk muscles, 
primarily multifidus. It seems reasonable to conclude that endurance training should be 
included in the treatment model and that to be affective in reversing these problems, it 
is necessary that the training is specific to the trunk muscles. 
Timing Changes 
The coordination of efficient muscle function is extremely complex and this is reflected 
in the multitude of ways researchers have used to evaluate the issue of coordination or 
motor control in low back pain patients. Three different areas of research have been 
identified and will be reviewed in a bid to discern if changes in neural control are 
related to low back pain. 
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Altered levels of activation: 
One of the simplest and crudest ways to gain insight into the function of the neural 
control system is to record the level of activation of muscles. This is done through 
quantifying the electromyography (EMG) signals to working muscles. It is important to 
point out that EMG is difficult to accurately quantify, particularly for the purpose of 
comparisons between subjects (Smith 1990). Moreover differences in EMG amplitude 
may not represent a primary central processing problem. Increased EMG signal might 
represent a central response to a peripheral problem as, for example, a fatigued muscle 
will require more stimulation to produce the same force output as a non-fatigued 
muscle. 
Decreased EMG signal amplitude of the lumbar paravertebral muscles relative to 
control subjects has been demonstrated by a number of authors (Cassisi et al 1993, 
Sihvonen et al 1991, Ahem et a11988, Soderburgh and Barr 1983, Cooper et al 1993) 
whereas other authors have noted increased paraspinal muscle activity (Arendt-Nielson 
et al 1995, Kravitz, et al 1981). Other researchers report no difference in the EMG 
output of low back pain patients (Sihvonen et al 1997, Nouwen et al 1987) 
The inconsistencies in these findings mean that muscle activation levels offer little 
insight into determining the presence or nature of motor control problems in low back 
pain patients. 
Altered patterns of muscle activation and recruitment: 
The most consistent EMG finding in low back pain is the disappearance of the flexion 
relaxation phenomena. During the activity of forward flexion from the standing 
position, there is normally a sudden cessation of muscle tension as the force required to 
maintain the position is transferred from the paraspinal muscles to the thoracolumbar 
fascia (Watson et al 1997). In contrast to normal subjects, low back pain patients have 
been shown to maintain muscle activation at the end of forward flexion (Watson et al 
1997, Nouwen et al 1987, Ahern et al 1988, Sihvonen et al 1991, Haig et al 1993, 
Paquet et alI994). 
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Findings from power spectral analysis also reveal differences in muscle recruitment. 
Biedermann et al (1991) evaluated the EMG power spectrum of low back pain patients 
and controls during the performance of a standardised isometric extension test. They 
demonstrated a difference in paraspinal muscle recruitment between groups. The back 
pain group fatigued their lumbar multifidus more than the iliocostalis lumborum, while 
controls showed no preferential fatigue. 
Similarly Roy et al (1989) found that during a back extension task the medium 
frequency decay of multifidus and iliocostalis lumborum, but not longissimus thoracis, 
was higher than that of healthy subjects. These [mdings suggest that though the net 
extensor moment is the same low back pain patients produce this moment using 
different muscles. These [mdings have been supported by other researchers (Peach and 
McGill 1998, Thompson et a11992, Roy et aI1990). 
A similar response has been noted for rotation tasks. Ng et a1 (2002) compared muscle 
activation patterns of trunk muscles during an isometric trunk rotation task. Statistically 
significant differences were seen between patients and controls for muscles recruited. 
The back pain group demonstrated lower levels of activity in rectus abdominus and 
multifidus and higher levels of activity in the external obliques. 
While these [mdings demonstrate that low back pain patients do recruit their muscle 
differently to normals, it is difficult to attribute this fmding as evidence of a 
fundamental problem of motor control. The disappearance of the flexion relaxation 
phenomena probably represents a protective mechanism and has been shown to return 
to normal after symptoms have resolved (Raig et aI1993). The preferential differences 
in medium frequency shifts can be explained from a purely peripheral perspective. The 
[mdings may simply reflect a peripheral deficit in muscle morphology and function (see 
above). This view is supported by the work of Thompson et al (1992). They 
demonstrated reversal of these recruitment deficits following a back-care exercise 
programme aimed at improving lumbar muscle endurance. 
Other studies provides more convincing evidence of fundamental recruitment problems 
in low back pain patients. Grabiner and EI Ghazawi (1992) recorded bilateral paraspinal 
EMG during the performance of isometric trunk extension. In normal subjects there 
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was strong and consistent coupling of the EMG signal between the two sides. 
Furthermore, there was strong association between the EMG and trunk extensor 
moment. In contrast, the low back pain patients demonstrated both temporal and 
amplitude decoupling of the EMG signal between the two sides as well as decoupling 
between the EMG and extensor moment. For normal subjects, both sides contributed 
equally to the extensor moment throughout the period of force production. In low back 
pain patients, the extensor moment is produced first by muscles on one side then on the 
other. Force production is not smoothly coordinated between the two sides. It is 
difficult to envisage a plausible peripheral reason for this finding. 
Some researchers have investigated the muscle recruitment patterns of patients when 
exposed to sudden loads. Radebold at al (2000) found that in contrast to healthy 
controls, patients demonstrate a significantly different muscle recruitment pattern in 
response to sudden trunk loading. The patients demonstrated greater rates of co-
contraction and longer muscle reaction times both for switching off inappropriate 
muscles and switching on task appropriate muscles. The same group of researchers 
(Radebold et al 2001) demonstrated delayed muscle response time to quick force 
release in chronic low back pain patients. 
Wilder et al (1996) found consistently delayed onset times in low back pain patients 
compared with healthy controls for a variety of sudden loading tasks. Leinonen et al 
(2001) found evidence of impaired feed forward control in subjects with low back pain. 
The short latency response to sudden unexpected loads was calculated for patients and 
controls. When subjected to sudden but expected upper limb loading, patients showed 
no shortening of the reflex latency in paraspinal muscles whereas normal subjects 
displayed significantly shortened latency_ The authors conclude that this indicates 
impairment in the central processing of information. 
O'Sullivan and co-workers (1997) compared muscle recruitment patterns during the 
abdominal drawing in exercise. In contrast to pain free controls, the low back pain 
group were unable to isolate the activity of internal obliques from that of rectus 
abdominus. The authors hypothesised that low back pain patients appear to substitute 
for dysfunction of the deep abdominal muscles by activating other synergists to 
stabilise the spine. 
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Hodges and Richardson (1996) analysed EMG start times of the abdominal muscles 
during rapid limb movement. They reported a delay in the timing of transverses 
abdominus relative to the onset of deltoid in patients with low back pain but not in 
controls. That is, in normal subjects transversus abdominus is active prior to the prime 
mover, but in low back pain it acts afterwards. This finding has since been replicated 
for lower limb movements (Hodges and Richardson 1998) and have led the authors to 
suggest that there might be a deficiency in preparatory spinal stabilisation in low back 
pain patients. 
Further analysis of the data reveals a number of other differences in muscle recruitment 
between patients and controls (Richardson et al 1999). Firstly, these authors suggest 
that in the presence of low back pain the transversus abdominus activation becomes 
direction specific, that is, it no longer responds equally to all directions of movement 
but begins to be activated preferentially with particular movement directions. Secondly, 
there is a change in recruitment pattern. In normal subjects the transversus abdominus 
is seen to display tonic recruitment during the limb movement task, in patients, this 
recruitment becomes phasic. 
Finally, there is some evidence of loss of independent control of transversus abdominus 
(Richardson et al 1999). Again the start times of abdominal muscles were assessed 
during arm movement. In this study subjects were given different preparatory cues 
about the direction of arm movement that they would be required to perform. The cues 
were either correct, neutral or incorrect with respect to the actual movement performed. 
Normal subjects displayed a delay in reaction time of deltoid with decreasing 
preparation, which was accompanied by a delay in all abdominal muscles except for 
transversus abdominus. In low back pain patients the transversus abdominus onset was 
also delayed. In other words the central nervous system of low back pain patients 
waited until it knew the direction of movement before activating transversus 
abdominus, yet in normal individuals it is pre activated regardless of direction or 
preparation time (Richardson et aI1999). 
These latter studies reveal differences in muscle recruitment between controls and 
patients. Some of the differences in performance seen might best be explained by 
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differences in motor control. The general orthodoxy is that these neuromuscular deficits 
decrease the ability of an individual to adequately control the dynamic stability of the 
spine for unexpected external loads (Radebold at a12000, Wilder et al 1996) and from 
internally generated loads (Richardson et al 1999, O'Sullivan 2000, Comerford and 
Mottram 2001). As the problem is related to skill and control a treatment approach 
aimed at ameliorating these problems needs to be informed by the skill acquisition 
literature (O'Sullivan 2000). 
Changes in central processing, postural control and proprioception: 
Insight into how the motor-control system of patients differs from that of normal 
subjects has been investigated by observing differences in central processing, 
proprioception and postural control. 
Taimela et al (1993) compared the psychomotor reaction times of chronic low back 
pain patients and controls. Subjects had to press a button in response to a light stimulus. 
In this test, patients were significantly slower than controls. In a more complex reaction 
time task where subjects had a choice of buttons, back pain patients were again 
significantly slower. Luoto et al (1996, 1999) similarly investigated reaction times in 
chronic low back pain patients. Both studies again indicated that low back pain patients 
had increased reaction times compared to controls. These authors also noted that 
improvements in reaction time at follow up were related to improvements in disability. 
Luoto et al (1999) believe that these deficits represent problems with the processing of 
information within short-term memory. 
Deficits in postural control in low back pain patients have also been observed. Nies et 
al (1991) found that compared to healthy controls, chronic low back pain patients 
demonstrated greater postural sway, orientated their centre of force more posteriorly 
and were less able to balance on one leg with eyes closed. Furthermore it appears that 
chronic low back pain patients used a different postural strategy, preferring to fulcrum 
about the hip and back to remain upright whereas normal subjects maintained their 
fulcrum for the centre of force about the ankle. 
Luoto et al (1996) measured the postural sway of subjects in normal standing. They 
found that women, but not men, with chronic low back pain demonstrated more 
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postural sway. The same group of investigators (Luoto et al 1998) undertook a more 
detailed analysis of postural control. They looked at two footed standing, one footed 
standing and a postural disturbance task that involved muscle vibration. There was little 
difference in two footed postural stability or response to vibration. However, one-
footed stability was significantly different between groups. Low back pain patients 
demonstrated significantly greater postural sway. 
Mientjes and Frank (1999) compared the balance of chronic low back pain patients to 
healthy controls for seven different postural tasks of increasing complexity. Essentially 
there was little difference between groups for the simpler tasks, but the low back pain 
group demonstrated poorer balance as task complexity increased. This was particularly 
noticeable in tasks in which visual input was removed. Differences in sitting balance 
between patients and healthy controls were investigated by Radebold et al (2001). 
Patients with low back pain demonstrated poorer balance performance, especially at 
more difficult levels. In agreement with Mientjes and Frank (1999), balance was 
particularly affected in tasks in which visual input was removed. 
The more noticeable deficits in performance of postural tasks when the eyes are closed 
suggest a possible proprioceptive cause. Some researchers have attempted to separately 
investigate spinal proprioception in low back pain patients. Parkhurst and Burnett 
(1994) found no difference between patients and controls for passive motion threshold, 
directional motion perception and repositioning accuracy. 
Gill and Callaghan (1998) evaluated proprioception in standing and four point kneeling. 
Low back pain patients demonstrated greater error in performing a repositioning task in 
both positions. To further investigate the mechanisms underlying this difference, the 
researchers also looked at variation in repositioning error at the elbow joint in attempt 
to rule out differences in central processing. There was no difference in the elbow-
positioning task leading the authors to conclude that the proprioceptive deficit is related 
to problems with peripheral spinal mechanoreceptors. This logic does not discount the 
possibility of a problem with central processing of spinal proprioceptive information in 
isolation from the central processing from other body parts. 
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La~ et al (1999) found the repositioning error of low back pain patients was no 
different to the results of normal subjects from a previous study (Maffey-Ward et al 
1996), though they did note that back pain patients overshot the reference position more 
frequently (79%) than controls (50%). 
Newcomer and co-workers (2000a) investigated repositioning error for unrestricted 
lumbar spine/hip flexion and extension. They were unable to demonstrate any 
difference in positioning error between low back pain patients and controls for either 
flexion or extension. The same group (Newcomer et al 2000b) looked again at 
repositioning error, but this time with the hips and pelvis restrained to ensure only 
lumbar spine movement. They found that low back pain patients had greater 
repositioning error in flexion but performed better than controls in extension. 
Taimela et al (1999) examined the ability of subjects to detect a change in lumbar 
position. Subjects were seated in a motorised trunk rotation unit and were asked to 
release a switch when they frrst perceived lumbar movement. Chronic low back pain 
patients had significantly poorer ability than controls to sense a change in lumbar 
position. 
The small amount of research on proprioception in low back pain is inconsistent and 
offers little insight into the low back pain problem. In contrast, there is consistent 
evidence that low back pain patients have deficiencies in postural control and the speed 
of information processing. This information, combined with the observed increased 
latency times of trunk muscles to sudden loading and the delay in activation of 
transverses abdominus with limb movement, suggest low back pain patients may have a 
fundamental problem of controlling spinal motion. 
Conclusion 
Part of the reason why low back pain patients experience pain when they move may be 
related to the fact that they move abnormally. There seems to be agreement throughout 
the various parts of the mechanical review that control and consistency of movement is 
a problem. Quality of movement is more affected than the amount of movement both at 
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a whole spine and segmental level. The reasons for these observed deficits relate to the 
organisation of muscle recruitment and the endurance capacity of muscle rather than 
simply the strength of muscle. These findings suggest that a physiotherapy treatment 
model should include measures to improve spinal control through addressing the motor 
performance and endurance deficits present in trunk muscles. The nature of the deficits 
in muscle performance noted also support the notion that the exercise is specific to the 
back. Theoretical (panjabi 1992a 1992b) and clinical (O'Sulivan 2000, Richardson et al 
1999) models have been proposed that facilitate this process. 
There are an enormous number of mechanical treatments advocated for low back pain. 
It is possible to categorise these interventions into two broad groups. Those manoeuvres 
that load the spine in an attempt to increase mobility and those that attempt to enhance 
stability and decrease loading on the spine. The available theoretical evidence would 
seem to support the latter approach. 
Neurophysiological Basis for LBP 
Pain is always a neurophysiological process as the nervous system is the fmal pathway 
for all pain problems regardless of the principal reason for nociceptive stimulation. 
However, recent research suggests the possibility that the nervous system can be the 
primary site of pain production in some cases of simple low back pain (Cervero and 
Laird 1996a 1996b, Codderre et al 1993, Wright 1999, Gifford 1998e, Zusman 1997, 
1998, 2002, Lidbeck 2002). Lidbeck (2002) recently coined the term 
neurodysfunctional pain to describe this phenomenon. 
An explosion of research into the neurobiology and molecular nature of neuroplasticity 
suggests that semi-permanent changes in the nervous system, which develop post 
peripheral nociceptive input, can contribute to and/or maintain pathological pain states 
after the original peripheral input has ceased (Codderre et al 1993, Wright 1999, 2002 
Lidbeck 2002). The reason why some individuals experience low back pain when they 
move might relate to maladaptive changes in the nervous system. That is, the primary 
site of pain production has shifted from the periphery to the nervous system (Zusman 
2002). 
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Pain mechanisms 
The neurobiology of pain is highly complex and a full description of the mechanisms 
and workings of this system is beyond the scope of this thesis. It is however useful to 
have a conceptual model of the pain system to structure the proceeding discussion. 
Gifford (1998c I998e) has proposed a model of pain that helps facilitate this process, 
the 'mature organism model'. Fundamental to this model is placement of pain in the 
discipline of stress biology. In this model, the central nervous system is viewed as a 
central scrutinizing centre. It continually samples the outside environment, its own 
body and relevant past experiences. Outputs or responses are then made on what the 
organism fmds to be to the best advantage for its body and the genes it contains 
(Gifford I998c 1 998a). This model recognises three types of mechanisms that are 
involved in the process of pain production: 
1. Input mechanisms: This involves sampling of tissue health and transmission of 
this information along afferent peripheral nerve pathways. 
2. Processing mechanisms: This involves the scrutinizing of incoming 
information at both a conscious and subconscious level. This process will be 
influenced by existing engrams of relevant past experiences to arrive at an 
appropriate response. 
3. Output mechanisms: This involves the response that the organism makes. It 
can include motor, autonomic, neuroendocrine, neuroimmune and descending 
inhibitory responses 
The maladaptive changes that can occur m each of these systems, leading to 
augmentation and central production of the pain response will be reviewed. 
Input mechanisms 
Up-regulation of the input mechanics is generally termed peripheral sensitisation. 
Under normal conditions peripheral nociceptors typically have a high stimulation 
threshold (Carlsson and Nachemson 2001). However, in the presence of tissue injury 
chemical mediators are released that greatly influence their sensitivity. Three main 
changes are witnessed. First, there is an increase in background activity, which is likely 
to cause spontaneous pain. Second, there is a lowering of the threshold of activation, 
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contributing to the phenomena of hyperalgesia (increased sensitivity to nOXIOUS 
stimulus) (Carlsson and Nachemson 2001, Zusman 1998, Stephenson 1999). Lastly, 
there appears to be inhibition of slow after-hyperpolarization leading to increased 
discharge rates, further increasing the nociceptive afferent input and contributing to 
hyperalgesia (Wright 1999). 
Besides the action on active nociceptors there is substantial evidence that in many 
tissues there is a significant population of silent nociceptors that are activated with 
tissue injury (Wright 2002). Once activated these nociceptors exhibit marked 
sensitivity. Furthermore, recent evidence has demonstrated phenotype conversion of 
non-nociceptive afferents to nociceptive afferents. This greatly increased volume of 
active peripheral nociceptors further contributes to up-regulating the peripheral 
nociceptive input (Wright 2002, Lidbek 2002). 
Occurring alongside, but distinct from these occurrences, is the process of neurogenic 
inflammation (Zusman 1998). Impulses arriving antidromically at the peripheral 
terminals of first order nociceptor afferent neurons trigger the release of chemical 
mediators into the surrounding tissue (Lynn 1996). These substances are powerfully 
pro-inflammatory, sustaining and spreading the inflammatory and sensitising responses. 
It is important to recognise that independent of tissue damage, the nervous system can 
produce the effects of inflammatory pain and sensitisation (Zusman 1998). 
The purpose of these processes is to facilitate undisturbed tissue healing and repair 
(Zusman 1998). It is possible for these initially adaptive responses to persist beyond the 
acute healing phase and continue to contribute to the production of pain with minimal 
or absent peripheral nociceptive input (Zusman 1998, Lidbeck 2002). 
Processing mechanisms 
A number of dynamic changes are known to occur in the central nervous system 
following sustained nociceptive input, contributing to the phenomena of central 
sensitisation (Woolf 1983). Continued nociceptive afferent barrage on the dorsal horn 
of the spinal cord induces exaggerated and abnormal responses from post-synaptic 
neurons (Dubner and Busbaum 1994). This has four main functional repercussions 
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(Gifford 1998b). The sensitivity of dorsal hom cells to nociceptive input is increased, 
contributing to hyperalgesia. Dorsal hom second-order neurons alter their responsivity 
causing those neurons that previously only responded to nociceptive input to respond to 
input from other fibre types. This contributes to aUodynia (pain due to stimulus which 
is normally innocuous) and secondary hyperalgesia. Dorsal hom cells increase their 
receptive fields leading to a spread of pain from the primary location. Finally, dorsal 
hom cells may become spontaneously active, causing the sensation of pain in the 
absence of peripheral input. In summary, these changes can cause widespread 
spontaneously arising or non-noxiously evoked pain in the area of injury and in distant 
normal tissue (Zusman 2002). There can be the perception of significant 'worsening' of 
the pain despite improvement or resolution of the original peripheral somatic problem. 
As well as changes in the dorsal hom there is some evidence that continued nociceptive 
input can induce neuroplastic changes in higher centres (Lidbeck 2002). Gifford 
(1998b, 1998e) suggests that sustained nociceptive input may leave an imprint or 
central representation of a specific pain and its associated emotional content. 
Analogous to memories, this concept firmly places the pain source within the central 
nervous system. Like long-term memory, once 'imprinted' it is likely that this neural 
perceptual correlate of the pain would be very hard to remove (Gifford 1998b). In 
support of this view, Flor et al (1997) showed that the somatosensory cortical 
representation for the low back changed and reorganised in chronic low back pain 
patients. 
Finally, mood and cognitions also playa role in central sensitisation (Gifford 1998b). 
Maladaptive thought and feelings such as stress, depression, anxiety and fear can 
influence the way that pain is perceived and interpreted (Main and Watson 1999). As 
well as leading to heightened pain perception these factors will strongly influence the 
output responses of the individual to pain (Gifford 1998b, Main and Watson 1999). 
Zusman (2002) recently reviewed a substantial body of evidence that identified dense 
connections between forebrain structures involved in movement, attention and 
emotions and brainstem pain nuclei associated with pain modulation. Furthermore, 
experimental evidence illustrates that attention can influence both the perception of 
pain as well as modify central neuroplastic changes (Zusman 2002). In summary, by 
shifting the balance in favour of facilitation, thoughts and emotions such as attention 
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and fear play a role in the magnification and maintenance of pain. Zusman (2002) 
concludes that somatization, catastrophyzing and hypervigilance can be thought of as 
'forebrain' sensitisors and represent considerable barriers to the rehabilitation of some 
low back pain patients. Further consideration will be given to these issues in the 
psychological review. 
Output Mechanisms 
The outputs that occur in response to painful stimulus depend on multiple level central 
nervous system processing of peripheral inputs, previous experiences and current 
appraisal of the situation (Gifford 1998a 1998e). Possible maladaptive outputs include 
(Gifford 1998a): 
1. Neuroendocrine. Chronic fluctuations in stress hormone levels may slow tissue 
healing and enhance pain sensitivity. 
2. Autonomic. Increased noradrenalin can induce sympathetic dependant 
hyperalgesia (Wright 2002) 
3. Autoimmune. Diminished nnmune responses can have adverse effects on 
mood, tissue healing and pain sensitivity. 
4. Motor responses. Prolonged lack of use and avoidance of movement has 
significant detrimental effects on peripheral somatic tissue. 
5. Descending inhibition. Ongoing attention and focus on pain may impede the 
function of the descending inhibitory system (Lidbeck 2002). 
One criticism levelled at this body of evidence is that it is largely derived from animal 
models. The applicability of these findings to humans with low back pain is open to 
debate (Kumazawa 1998). Some recent evidence from human studies does however 
suggest greater applicability of these fmdings. Clauw et al (1999) used hierachical 
regression to investigate the contribution of pain sensitivity to self reported pain and 
disability. They found that pain sensitivity explained a significant amount of the 
variance in self-reported pain and disability in chronic low back pain patients. Flor et al 
(1997) provided evidence of enhanced cortical reactivity due to dorsal hom 
hyperexcitability in subjects with chronic low back pain. Moreover, the magnitude of 
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the cortical response to peripheral stimulation was positively correlated with symptom 
duration. 
Carragee et al (2000a) performed provocative discography on a pain free group, a 
chronic neck pain group (a model for neurodysfunctional pain) and a group with 
somatization disorder (a model for psychological pain) all of whom were low back pain 
free. The response rate was very different between groups. Pain was reproduced in ten 
percent of the healthy group, forty percent of the chronic neck pain group and eighty-
three percent of the somatization group. In a follow up study, Carragee et al (2000b) 
surveyed the same patients one year later. None of the pain free group experienced 
ongoing pain, yet forty percent of the chronic neck pain group and sixty-six percent of 
the somatization group still reported pain one year after injection. These two papers are 
a dramatic illustration of the mechanisms described above. Transient nociceptive 
stimulation of spinal tissue has no long-term consequences on a normal pain system, 
whereas the same stimulus acting on a sensitised system produces profoundly different 
outcomes. 
Conclusion 
This brief overview of the maladaptive events that can occur in a nervous system 
subject to ongoing nociceptive input raises several implications for the understanding of 
acute low back pain. The pain experienced by patients with acute low back pain reflects 
much more than the passive transmission of nociceptive impulses from peripheral 
receptor organs (Main and Watson 1999). It represents the complex interactions of a 
number of systems interpreting and processing information from multiple sources. 
Maladaptive alterations in the nervous system can account for on-going pain and 
enhanced sensitivity. The level of pain individual patients experience might not reflect 
the state of peripheral tissue but more reflect the sensitivity of the nervous system and 
the neuroplastic changes within (Gifford 1998e, Main and Watson 1999, Lidbeck 
2002). To effectively manage back pain it is important that clinicians understand both 
the back and pain. 
The primary implication of these findings for the development of a treatment model is 
recognition of non-peripheral causes of pain in simple low back pain. An important part 
78 
of understanding an individual's pain is to understand the mechanisms at play. 
Integration of the clinical analysis of mechanisms of pain into the formulation of a 
treatment plan has been proposed in a number of papers (Gifford and Butler 1997, 
Butler 1998, Jones et al 2002, Lidbeck 2002). The clinical reasoning process used to 
facilitate the treatment model will integrate this information to promote correct 
identification of underlying pain mechanics. 
In situations where central mechanisms are felt to dominate, the management approach 
needs to reflect the underlying pain mechanics. Emphasis is on explanation of the pain 
experience and encouragement to engage in a programme of graded movement. 
Management needs to de-emphasise pain and encourage function and return to daily 
activities (Gifford 1998e Lidbeck 2002). Also important is endeavouring to understand 
the patient's beliefs about their problem and encouraging involvement of the patient in 
the rehabilitative process (Harding and Williams 1998). Other management strategies 
outlined in the psychological review will also be important. It is likely that 
overemphasis on specific musculoskeletal impairments will be detrimental in this 
patient group (Zusman 1998, Harding and Williams 1998). 
In situations where it appears that maladaptive changes are not the dominant 
explanation for the patient's pain, these features of a treatment programme are still 
important as preventative measures. However it is likely that examining for 
musculoskeletal impairments will be a more relevant exercise and amelioration of these 
impairments is more likely to be associated with successful outcome (Lidbeck 2002). 
Also, as the pain is predominantly peripherally mediated, peripherally based methods of 
pain reduction may be indicated. 
It is also important that the treatment model includes measures to mmImlse the 
development of centrally dominated pain. It seems that the neuroplastic changes 
described have as their root cause ongoing peripheral nociceptive input (Gracely et al 
1992), so methods of reducing pain as soon as possible will have an important 
preventative role (Lidbeck 2002). Harding (1998) outlines some additional strategies 
that may minimise the risk of chronicity. These include the provision of non-
threatening, positive advice, the encouragement of self-management, the incremental 
introduction of movement and encouragement to return to work as soon as possible. 
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Biochemical Basis for LBP 
The chemical influences on the presentation and prognosis of low back pain has been 
investigated quite extensively with respect to nerve root pain (For review see Olmarker 
et al 1997). It has long been recognised that compression and traction on normal nerve 
roots and spinal nerves does not cause pain (Bogduk 1997). Pain is only produced with 
mechanical deformation in previously injured nerve roots (Bogduk 1997). While it has 
been traditionally thought that prolonged compression was the causative factor in 
sensitising the spinal nerve, the appearance of quite considerable compression in pain 
free subjects ( see above) and the fact that previously symptomatic patients can still 
demonstrate compression on imaging despite being symptom free (Bogduk 1997) have 
challenged this idea. The current view is that chemical sensitisation of the nerve root is 
fIrst required to produce nerve root pain (Olmarker et aI1997). Contemporary research 
suggests that the most likely sensitising chemicals are pro-inflammatory cytokines 
derived from the intervertebral disc (Aoki et al 2002, Olmarker and Rydevik 2001, 
Iwabuchi et aI2001). 
The role of biochemical changes in simple low back pain is less investigated and less 
well understood. Nevertheless there is some evidence that suggests a chemical basis to 
this condition. Research has focused on two broad areas, the role of chemicals in pain 
production and sensitisation and the importance of chemicals in maintaining normal 
disc function. 
The biochemical contribution to pain states has long been recognised. The majority of 
peripheral nociceptors are po lymodal, that is they respond to chemical as well as 
mechanical and thermal stimulus (Wright 2002). Chemical mediators that are released 
with tissue damage or abnormal tissue loading can therefore directly stimulate 
nociceptive fibres (Wright 2002). Chemical mediators also play an important role in the 
up-regulation of the nociceptive system. A number of chemicals are implicated in the 
sensitisation of peripheral nociceptors, unmasking of silent nociceptors and, in 
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situations where inflammation has been present for some time, phenotype changes in 
some myelinated afferents such that these fibres acquire the properties of unmyelinated 
nociceptive fibres (Wright 2002). 
The outer third of the annulus of normal lumbar discs is innervated (Gronbald and Viri 
1997). Injury or abnormal loading of the disc could lead to the production of chemicals 
capable of stimulating these fibres. A number of studies have demonstrated the 
presence of inflammatory chemicals in painful human intervertebral discs (Gronbald et 
a11994, Saal et a11990, Jaffray and O'Brien 1986). Pain may be directly reproduced by 
chemical stimulation of nociceptors or the inflammatory chemicals may sensitise nerve 
endings rendering them activated to mechanical loads that would normally be pain free 
(Bogduk 1997). Furthermore, some researchers have noted a greater concentration of 
nerve fibres in painful degenerated discs, rendering them more sensitive to nociceptive 
input (Gronbald and Viri 1997). This process is likely to be attributable to the chemical 
environment of the disc (Wright 2002). 
The primary functions of the intervertebral disc are to allow flexibility of the functional 
spinal unit and to absorb and transmit load from one vertebral body to the other 
(Bogduk 1997). Ultimately, the ability of the disc to perform these functions is 
dependant on the biochemical makeup of the disc (Poterfield and DeRosa 1998). The 
factors of primary importance for normal disc function are the water binding properties 
of proteoglycans within the nucleus and the tensile properties of the type I collagen in 
the annulus fibrosis (Bogduk 1997, Poterfield and DeRosa 1998). The concentration of 
these two critical substances is controlled by the balance between synthesis and 
degradation (Oegema 1993). Degradation is regulated primarily by a family of 
chemicals known as the matrix metalloproteinases (MMP's), while synthesis is chiefly 
under the control of the tissue inhibitors of metalloprotineinase (TIMP's) (Oegema 
1993). Bogduk (1997) hypothesises that pain might be produced in situations where 
degradation predominates as normal functional loads would have to be attenuated by 
less tissue, giving rise to mechanical pain. 
Hupli et al (1997) assayed serum samples from 41 chronic low back pain patients and 
sixteen age and sex matched healthy controls. They compared biochemical indicators of 
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type-I and type-III collagen synthesis. The low back pain patients demonstrated lower 
concentrations of all markers than the control group. 
Kanemoto et al (1996) performed immunohistological staining of 100 discs from 
patients undergoing disc surgery and ten discs from fresh cadavers. They were 
interested in investigating the relationship between MMP-3 and TIMP-l. Their result 
demonstrated a disturbance in the equilibrium between MMP-3 and TIMP-l in the 
patient's discs, favouring degradation. 
Kang et al (1996) assayed the discs of fifteen subjects undergoing disc surgery and 
compared the results to eight normal discs. Besides noting an increase in inflammatory 
markers in the patients discs, they also noted a higher level of MMP activity. These 
three studies support the view that the spinal tissues of patients demonstrate an 
imbalance between degradation and synthesis, with degradation predominating. 
In a follow up paper, Kang et al (1997) again assayed normal and painful discs, this 
time after the discs had been experimentally exposed to the cytokine interleukin-Ib, a 
chemical directly related to the production of pain. In normal discs the exposure to 
interleukin-Ib led to a substantial increase in MMPs. As remarked by Zusman (2000) it 
would be interesting to know if any normally occurring stimulus might release 
interleukin-Ib into the disc environment. 
Okawa et al (1998) applied a small shear load to the spines of animals. One week later 
the discs were examined histologically and biochemically. The histological changes 
were minimal, suggesting minimal damage and little or no inflammatory reaction. 
However, unlike the control discs, the discs subject to loading demonstrated increased 
expression of interleukin-Ib and MMP-3. Interestingly, the appearance of these 
chemicals is well inside the time scale of acute low back pain used in this thesis. 
Handa et al (1997) exposed human intervertebral discs to a number of different levels 
of hydrostatic load, (one, three or thirty atmospheres), for two hours. Three 
atmospheres was found to stimulate proteoglycan synthesis and demonstrate increased 
TIMP-I production. Thirty atmospheres had a catabolic effect, with a reduction in 
proteglycan synthesis and an increase in MMP-3 production. 
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Similar fmdings have been demonstrated when cell apoptosis has been measured. Lotz 
and Chin (2000) loaded rat's spines in-vivo with a variety of external loads. Cell death 
was found to increase linearly with increased load. A similar study that applied a lower 
load and over a longer duration found that cell activity increased (latridis et al 1999). 
Together these fmdings suggest that the biochemical make up of the disc is load 
dependant. Both high and low loads increase the activity of degradative enzymes, while 
moderate loads promote protein synthesis. Furthermore, at high loads at least, the 
production of pain-causing substances is increased. This has important implications for 
therapy. It is possible that controlled loading of the spine, with appropriate active or 
passive movements, could have a beneficial chemically mediated effect on certain 
clinical presentations (Zusman 2000). 
Conclusion 
In the parlance of this chapter, the reason some people experience back pain when they 
move may be chemically mediated. Pain-causing chemical substances have been found 
in the discs of low back pain patients and not in the discs of normal SUbjects. Also anti-
inflammatory medications have been shown to be effective in the treatment of acute 
low back pain (van Tulder et al 1997b). Moreover, biochemical disturbances can 
detrimentally affect the ability of the intervertebral disc to function normally. The discs 
of patients demonstrate an increase in degradative enzymes relative to healthy discs. 
This could theoretically cause mechanical pain, as force attenuation would be less 
efficient, though this idea has not been formally tested. While this is a promising area 
of research it is insufficiently developed to provide definitive evidence concerning the 
biochemical role in simple low back pain. It is also limited by the lack of data on the 
biochemical influences on tissue other than disc and nerve. 
One fmding of particular interest in this area is the evidence of a (painful) chemical 
response to sudden loading. This is particularly germane in light of the fmdings from 
the mechanical review. There is further support for the ideas of seeking to improve 
spinal control and stability. 
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On a less specific level, these fmdings provide further support for the importance of 
movement in the treatment of simple low back pain and suggest that loading of the 
spine needs to be in an appropriate graduated manner, neither too little nor too great. 
Poterfield and DeRosa (1998) describe this as the 'optimal loading zone' for biological 
tissue. They suggest that the physiological capacity of tissue to accept load is altered by 
age, adaptive changes and injury. It is therefore likely that the optimal loading zone will 
vary considerably between individuals. This again highlights the importance of an 
individualised, reasoned treatment approach. 
Finally, Hupli et al (1997) provide some evidence that biochemical problems are 
amenable to physical treatment. As was outlined above, they assayed the serum of 
chronic low back pain patients and healthy subjects for markers of collagen synthesis. 
The patients were found to have lower concentrations of markers for collagen synthesis 
than control subjects. The patients then participated in an 8-week active back 
restoration programme. At the completion of the programme the testing was repeated 
and the lowered rate of collagen synthesis was found to have normalised. 
Unfortunately, this study did not provide any data on associated improvements in pain 
and function or relate these findings to the change in collagen synthesis. 
Psychological Basis for LBP 
The review of neurophysiological models of low back pain touched on the role of 
psychosocial variables in influencing pain sensitivity. Psychological factors can 
influence back pain in many other ways and have received significant attention in 
recent years (Fordyce 1995, Linton 2000, Waddell 1998, Main and Watson 1999). The 
literature on the psychosocial influences on pain is vast, accommodating such issues as 
the perception of pain, the neurophysiology of pain, the identification of risk factors, 
prognostic factors and work related factors, the influence on motor performance and 
other output mechanisms, as well as the influences on health care utilisation (Main and 
Watson 1999). The psychological aspect of back pain is one area where there is a 
substantive body of knowledge on acute subjects. More significantly for this chapter. 
there are a number of investigations that address the question that is fundamental to the 
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development of a treatment model for acute low back pain. That is, what are the 
psychological variables present in an acute situation that contribute to the transition to 
chronicity. Identification of these factors would have strong implications for the 
development of the treatment model. 
A major review of the primary literature on psychological factors in low back pain, as 
well as previous literature reviews on this topic, was undertaken by Linton (2000a, 
2000b). Among the fmdings of this review, Linton concluded that there is substantial 
evidence that psychosocial variables are strongly linked to the transition from acute to 
chronic pain and disability. Furthermore there is strong evidence that psychosocial 
variables have more impact on low back pain than biomedical or biomechanical 
influences. 
Pincus et al (2002) conducted a systematic review with the specific aim of determining 
the strength of evidence that psychosocial factors influence the transition to chronicity 
in low back pain. They identified eighteen independent investigations that addressed 
this issue. The final fmdings are based on the results from the six studies that were rated 
as high or moderate quality. However, the authors comment that the results from the 
remaining poor quality trials do not contradict the main fmdings of the review. 
The most consistent fmding was that distress/depression (a combination of depression, 
depressive symptoms and psychological distress) significantly predicted poor outcome. 
Moreover, the effect size for these findings was moderately strong, independent of 
baseline pain and function, and stronger than concurrently measured physical factors. 
Somatization, which is the propensity to experience and report somatic symptoms that 
have no pathophysiological basis, to misattribute them to disease, and seek medical 
help (Zusman 2002), was also consistently related to poor outcome. Finally 
catastrophization, an exaggerated orientation towards pain and pain experience (Pincus 
at aI2002), was significantly related to the development of chronicity. The effect size 
was particularly large in very acute subjects. Interestingly, fear avoidance beliefs were 
found not to significantly predict outcome despite their current high theoretical and 
research focus (Vlayen and Linton 2000). 
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Studies published since this paper do not substantially alter the conclusions of the 
review. Fransen et al (2002) used compensation status as a measure of chronicity. 
Psychosocial risk was calculated using a composite generic general health form. Locus 
of control was measured separately using the loci of control of behaviour scale. While 
'psychosocial risk' predicted outcome the psychometric imprecision of the scale make 
meaningful interpretation impossible. Locus of control was found not to be predictive 
of a transition to chronicity. 
van der Weide et al (1999) utilized return to work and the Roland and Morris Disability 
Questionnaire as measures of outcome. The psychological factors investigated were 
coping strategies and health locus of control. While there was some weak association of 
these factors with outcome on univariate analysis, neither contributed significantly to 
outcome in the fmal multivariate analysis. Other papers (Hurley et a12001, Gaines et al 
1999) have shown association between acute psychosocial status and outcome, but 
again the psychometric imprecision of the scales makes identification of the specific 
psychological parameter that requires attention difficult. 
Conclusion 
A major aim of any treatment model is to prevent chronic continuation of the problem. 
The available data clearly indicate that the psychological aspects of a patient's 
presentation impact on the development of ongoing low back pain and disability. That 
is, the reason why some people experience back pain when they move is due to what 
they think and feel. The neurophysiological review highlighted mechanisms of how this 
may occur, but many other influences are at play (Main and Watson 1999). It is 
imperative that the treatment model involves psychological screening as part of the 
examination process (Watson and Kendall 2000). Most importantly this process needs 
to identify the presence of significant distress, depression, somatization and 
catastrophization. 
The format of psychosocial screening outlined by Watson and Kendall (2000) addresses 
these four issues comprehensively and the suggested questions have been integrated 
into the examination protocol. In addition, the treating therapist has access to the 
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baseline scores from the modified Zung depression scale and modified somatic 
perceptions questionnaire, validated scales of depressive symptoms and somatic 
distress respectively (see Chapter 4). Furthermore, the clinical reasoning document will 
guide the therapist into consideration of the outcome of the psychological screening and 
integration of this information into the treatment package. 
Within the physiotherapy scope of practice, the treatment modality most likely to 
favourably affect the psychological components of the low back pain experience is 
education. The primary aim of the educational process should be to minimise aspects of 
distress, catastrophization and somatization. As part of the treatment model therapists 
will be encouraged to explain the nature of the patients symptoms, disavow the 
structural basis for low back pain, emphasis the self limiting nature and favourable 
outcome of the condition, encourage graded return to activity, emphasise the 
therapeutic benefit of movement and participation in normal work and leisure activities, 
decrease the focus on pain, explain the principles of sensitisation if appropriate and 
make clear that hurt does not equal harm (Kendall and Watson 2000, Gifford 1998a, 
Zusman 1997, Main and Watson 1999). These messages will further be reinforced by 
provision of 'The Back Book' (Roland et aI1996), a patient information booklet based 
on a biopsychosocial model of low back pain that addresses many of the issues outlined 
above. 
Summary 
The review of the biological basis of low back pain highlights a number of reasons why 
people with low back pain experience pain when they move. There are some consistent 
themes apparent throughout the various areas that help support the development of a 
treatment model. In the broadest sense there is clear agreement between the biological 
and philosophical axes. It has already been mentioned that the underlying philosophy of 
physiotherapy is closely related to the fundamental view of low back pain as activity 
related pain. Consistent within the biological review is the importance of movement in 
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the genesis of low back pam. This can be seen both from a purely mechanical 
perspective, as well as with reference to the effect of movement on pain mechanisms, 
biochemistry and psychology. 
Furthermore, the core skills of education and specific active and passive movements are 
particularly suited to addressing a number of the problems seen in low back pain 
patients. There may also be a place for pain relieving modalities when pain limits the 
ability to participate in more active interventions and to minimise the impact peripheral 
nociceptive input has on central nervous system sensitivity. 
The range of possibilities for activity related pain emphasise the importance of a 
thorough and well-reasoned examination and the formulation of an informed, 
individualised treatment package. It is likely that any education provided needs to be 
comprehensive, intensive and responsive to the individual's views and beliefs. Active 
and passive movements likewise need to be individualised, expertly applied and 
carefully monitored. 
At a more specific level the biological review suggests that the educational aspects of a 
treatment need to explain the nature of the patients symptoms, disavow the structural 
basis for low back pain, emphasis the self limiting nature and favourable outcome of 
the condition, encourage graded return to activity, emphasise the therapeutic benefit of 
movement and participation in normal work and leisure activities, decrease the focus on 
pain, explain the principles of sensitisation if appropriate and make clear that hurt does 
not equal harm and encourage involvement of the patient in the rehabilitative process. 
The active and passive movement aspects of the treatment model need to emphasise 
optimal spinal loading, improvements in control and quality of spinal motion, 
restoration of motor coordination, improvements in spinal stability and enhancement of 
the endurance capacity of trunk muscles. Interventions aimed merely at increasing 
spinal motion and treatments that focus on general endurance capacity might not be 
optimal. 
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Empirical Axis 
Introduction 
The fmal area of information to be considered in the development of the physiotherapy 
model of care is the empirical axis. This axis relates to valid clinical evidence obtained 
from controlled trials. Bogduk and Mercer (1995) regard this as the most relevant and 
important area of information, and the high profile that evidence-based practice now 
has within health care emphasises this importance. In a recent monologue on evidence-
based practice in physiotherapy Herbert et al (2001) provide a number of interesting 
and convincing arguments as to the primacy of empirical data in informing clinical 
practice. Most importantly empirical evidence enables evaluation of an intervention 
regardless of inconsistencies or uncertainties in the theoretical constructs of the 
intervention, and well-conducted trials provide the only way of controlling for the 
considerable potential for bias when making observations of patient outcome. 
The available empirical data on the management of acute low back pain has been 
appraised and synthesised in a number of ways, such as management guidelines (Koes, 
et al 2001) position statements (Manipulative Physiotherapy Association of Australia, 
1999) systematic reviews (e.g. van Tulder, et al 1997b) and even reviews of reviews 
(Furlan et al 2001). In fact there are nearly as many reviews of clinical trials for acute 
low back pain as there are clinical trials (Physiotherapy Evidence Database (PEDro) 
2001). Systematic reviews are seen as offering the strongest form of evidence in the 
evaluation of clinical interventions (Moore et al 1995). The methodology employed in 
systematic reviews ensures the most comprehensive and unbiased sampling of the 
literature and generally includes a rating of the methodological quality of each trial. 
There is however one aspect of all systematic reviews on acute low back pain that 
might not be ideal when trying to evaluate how to best manage acute low back pain. All 
reviews have categorised clinical trials by the type of intervention offered. This 
presents a number of problems when attempting to develop a model of care for acute 
low back pain. 
Firstly, such an approach can oversimplify an intervention. This is most readily 
appreciated when considering exercise for acute low back pain. In their systematic 
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review of conservative treatment for low back pain van Tulder et al (l997b) included 
ten trials of exercise therapy for acute low back pain. These studies incorporated a 
variety of exercise approaches such as stretching, isometric strengthening exercises, 
general mobilising exercises and McKenzie exercises (McKenzie 1981). Seven of these 
studies were rated as negative and three as positive, and the authors conclude that there 
is strong evidence that exercise therapy is ineffective in the management of acute low 
back pain. However, the three trials that demonstrated some benefit were all McKenzie 
exercise trials. While some forms of exercise are certainly not effective it would seem 
that other forms of exercise are. To categorise all forms of exercise under a single 
heading oversimplifies the complexity of this intervention and leads to 
misrepresentation of the literature, in this case, on the efficacy of McKenzie exercises. 
Related to this example is the possibility that operational classification leads to 
important information being missed. In most systematic reviews, individual clinical 
trials are generally classified as belonging to a particular treatment approach. The trial 
is then assigned either a positive or negative label depending on whether their results 
support or deny the effect of the treatment. The ability of clinical investigations to 
provide important insight to the understanding of the disease under investigation is lost. 
The example of exercise also illustrates this point. The three studies that supported the 
use of exercise in acute low back pain all used McKenzie type exercises. This treatment 
differs importantly from the other forms of exercise in that there is an attempt made to 
prescribe the exercise on an individual basis that is dependant on the patient's response 
to movement (McKenzie, 1981). None of the other exercise regimens studied allowed 
for individual variation in the type of exercise, or employed any diagnostic model to try 
and determine appropriate exercise for individual patients. It would seem that 
appreciation of these two points when using exercise to treat patients with acute low 
back pain improves outcome. By more closely scrutinising systematic reviews and the 
trials therein it is possible to more fully understand how to deliver effective treatment to 
patients with acute low back pain. 
Categorisation can also lead to misrepresentation as to the specific content of treatment. 
Again this is most readily demonstrated by an example. Advice on staying active is one 
of the mainstays of conservative management of acute low back pain, widely advocated 
as the first line of treatment in National Low Back Pain Guidelines (Koes. et al 2001). 
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This recommendation is largely based on the systematic review of bed rest and advice 
to stay active undertaken by Waddell et al (1997). Eight trials were included in the 
analysis of advice to stay active, with all but one of the trials providing evidence to 
support the active treatment. In almost all these trials the active intervention included 
much more than simply advice. In four of the trials this extended to formal exercise 
classes conducted by physiotherapists (Lindequist et al 1984, Fordyce et al 1986, 
Lindstrom et al 1992b, Philips and Grant 1991). Two of the studies without exercise 
classes still contained quite intensive treatment. Indahl, et al (1995) included an initial 
two-hour 'mini-back school' with a further one hour session two weeks later and 
further appointments at 3 months and 1 year. Linton et al (1993) permitted the 
administration of individual physiotherapy treatment for up to twelve weeks! To 
categorise these studies under the single heading of 'advice' misrepresents their true 
content and provides a false impression to clinicians on how to manage acute low back 
pam. 
The purpose of this chapter is to help inform the content of a treatment package which 
can then be tested in a randomised controlled trial. With this aim in mind, and to avoid 
the problems mentioned above, trials were evaluated using categories that more readily 
facilitate this process. Studies were considered under the headings of: short-term 
benefit, long-term benefit and no benefit. Long-term was viewed as anything over 2 
months. Within this framework studies were still looked at by intervention to help 
better understand the effects of that intervention, but the primary grouping was by 
effect. Also the epidemiological and biological reviews emphasise that managing acute 
low back pain requires consideration of both short-term pain relief and return to 
function as well as long term reduction in recurrences of pain and disability. The 
classification system described more easily identify what might constitute an effective 
treatment model and enabled consideration to be more readily given to both long and 
short term outcome. Separate consideration will also be given to clinical trials that have 
investigated timing of treatment. 
The literature search was conducted in November 2001. To reflect the scope of practice 
of physiotherapy, studies on the three core procedural interventions of physiotherapy: 
manual therapy, exercise and electrotherapy were considered along with the co-
ordination of care and education (APTA 2001). The use of medication, acupuncture or 
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injection therapy of any form was not included. While acupuncture and injection 
therapy are recognised within the scope of practice in the UK, they are not interventions 
used in the department where the model is to be tested. 
Computer assisted searches were made of the Cochrane Registry of Clinical Trials, the 
Physiotherapy Evidence Database (PEDro), MEDLINE and CINHAL. The searches 
were limited to 1981 onwards. The first search used the keywords: low back pain, back 
pain, backache, spinal pain, lumbago and sciatica. For the second search the keywords 
were: physiotherapy, physical therapy, manual therapy, manipulation, chiropractic, 
osteopathy, exercise, electrotherapy, traction, back school and cognitive-behavioural 
therapy. These two searches were combined for the fmal outcome. PEDro uses a 
different search strategy and for this database the keywords chosen were pain and 
lumbar spine SIJ or pelvis, 'no selection' was chosen for 'Therapy' and 'Subdiscipline'. 
Hand searches were also made of the reference lists of all Cochrane library systematic 
reviews pertaining to acute low back pain. All abstracts were reviewed and those that 
were obviously on chronic low back pain were discarded. The remaining studies were 
obtained, read and reviewed using the criteria outlined by van Tulder et al (1997b), 
modified to include only simple acute low back pain (Waddell 1998). If papers 
contained a mix of acute and sub-acute patients they were still accepted if at least half 
the patients had experienced low back pain for less than 6 weeks. Trials in which it was 
not possible to determine duration of symptoms were not included. Finally, trials had to 
include at least one patient centred outcome and provide between group analyses. 
A total of 48 trials met the inclusion criteria. To aid in judging the validity of the trials, 
each study was assigned a methodology score out of ten (se Appendix IX). Where 
possible this score was obtained from the PEDro database 
(www.fhs.usyd.edu.aulpedro). Those studies not on this database were scored using the 
PEDro system (www.ihs.usyd.edu.aulpedro)bytheauthor.This represented only a 
very small number of studies (n 3) so is unlikely to affect the overall validity of the 
scoring system. High quality trials were those with a score of seven or above, moderate 
level trials were between four and six, while those with a score of three and below were 
deemed poor quality trials. These trials will now be considered in detail. 
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Studies demonstrating short-term benefit 
High quality trials: Six of the trials were rated as high quality (PEDro score> 6). 
The earliest paper (Hadler, et al 1987) compared spinal manipulation with a spinal 
mobilisation manoeuvre, though the description of the mobilisation technique is very 
different to the way physiotherapists would mobilise the spine (Maitland, 1986) and is 
probably best thought of as a placebo intervention, controlling for the non-specific 
hands-on effects of manual treatment rather than giving a true comparison between low 
velocity and high velocity manual treatments. An a priori stratification was made of 
subjects into two groups. Those with back pain of less than 2 weeks and those who had 
suffered for 2-4 weeks. Disability was measured using the Roland and Morris Disability 
Questionnaire (RMDQ) (Roland and Morris 1983a) administered every three days for 
two weeks. In the group with the shorter duration of pain there was no difference in 
outcome at any time point. The second group demonstrated a significant and clinically 
meaningful (Stratford, et al 1996) difference in RMDQ scores at 3 days, with the results 
favouring the manipulation group. There was no significant difference between the 
groups at the other three time points. This study demonstrates that manipulation 
provides some short-term benefit in reducing low back pain related disability in a sub-
group of acute low back pain patients. No data is available on long-term outcome. 
A second high quality trial also investigated the effects of Manual therapy (Curtis, et al 
2000). General Practitioners (GP) underwent training in the delivery of a limited 
package of manual therapy techniques. Subjects were randomised to receive standard 
GP care or GP care plus manipulation. Back pain related disability (RMDQ), pain 
(visual analogue scale) and time to functional recovery were the main outcome 
measures used. Disability and pain were measured at 2, 4 and 8 weeks. There was no 
difference between groups for pain or disability at any time point. However, the number 
of patients who reported functional recovery after the first treatment was significantly 
higher in the manual therapy group. This is the only outcome measure obtained in the 
same time scale as the Hadler et al (1987) study and reinforces the idea that manual 
therapy might hasten recovery in the short term but has little long term benefit. The 
fmding also suggests there might be a sub-group of patients for whom manipulation is 
more effective. 
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A Swedish trial, which has been presented in a number of papers (Blomberg, et al 1992, 
Blomberg, et al 1993, Blomberg, et al 1994), is often included in reviews of 
manipulation, but contains a far more comprehensive treatment package than simply 
manipulation. Blomberg, et al (1992, 1993, 1994) compared usual medical and 
physiotherapy treatment, to treatment by a more experienced group of doctors and 
physiotherapists. The range of treatments provided by the more experienced clinicians 
included manipulation, stretches, autotraction and steroid injection of lumbrosacral soft 
tissues. It appears that the treatment by the less experienced physiotherapists used little 
manual therapy. There was no limit placed on the amount of treatment and recurrences 
were also treated. A large range of outcome measures was assessed at one, four and 
eight months, including range of motion (ROM), pain, drug use, disability and quality 
of life. At one month the experimental group showed significantly greater 
improvements in pain, work loss and disability. The long term results and implications 
of this study will be discussed below. 
In one high quality trial looked education was the primary intervention considered. 
Little, et al (2001) compared an information booklet, advice to exercise, both or neither. 
Both the advice and the book contained similar information, designed to decrease fear 
about back pain, encourage normal activity and active self-management and 
emphasised the favourable self-limiting nature of low back pain. The study contained a 
mix of acute and sub-acute patients. The researchers measured outcome at 1 week and 3 
weeks using a validated combined pain/function score and the Aberdeen Low Back 
Pain Disability Scale. Subjects in the booklet group and the advice group demonstrated 
significant improvement at 1 week. There was no difference between groups at 3 
weeks. Interestingly the combined group was no different to the control at either time 
point. The authors cite other studies where this phenomenon has occurred and suggest a 
number of possible explanations, including information overload or confusion, as the 
written and oral information were not identical. 
The remaining high quality study compared bed rest, exercise and ordinary activity 
(Malmivaara, et aI, 1995). The same exercises were given to each patient and included 
back extension and lateral flexion movements. Short-term outcome was measured at 3 
weeks using measures of pain, disability and return to work. The ordinary activity 
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group was significantly better on all measures. This study demonstrates the superiority 
of advice to stay active over bed rest or prescriptive exercises for acute low back pain. 
Moderate Quality Trials: There were 13 trials of moderate quality that 
demonstrated short-term benefit (PEDro score 4-6). Eight of these trials featured 
manual therapy as a major part of the intervention. Hoehler, et al (1981) compared 
manipulation with soft tissue massage. This study contained a mix of acute and chronic 
patients, though the majority had been in pain for less than 1 month. Patients were 
assessed immediately after the first treatment, at the end of the course of treatment and 
3 weeks after discharge. The only time significant differences were seen between the 
groups was immediately after the first treatment, when more patients in the 
manipulation group reported reduction in pain and improvement in function. This 
fmding is consistent with the high quality trials on manipulation. 
Farrell and Twomey (1982) compared manual therapy to a programme of general 
exercise and heat. Lumbar mobility, function, pain and time to pain free status were 
measured after the first treatment, after the third treatment and at 3 weeks. The only 
significant difference seen was in the time to pain free status. A significantly higher 
percentage of patients in the manipulation group reached symptom free status in less 
than 15 days. There were no important differences between the groups at 3 weeks. 
Matthews et al (1988) report the results of two trials that compared manipulation with 
heat. The first study included patients with low back pain but no limitation of straight 
leg raise, while the second study involved patients with limited straight leg raise. Pain 
was measured (V AS) every second day for 8 days and again at 2 weeks. Outcome was 
presented as the percentage reaching pain free status. In the first study there were 
significantly more patients recovered at day 2 in the manipulation group but no 
difference at any other time point. The second study also demonstrated significantly 
better outcome for the manipulation group; in this case the difference was maintained 
for the entire 2 weeks. 
MacDonald and Bell (1989) compared osteopathic manipulation to a programme of 
rest, education and graded return to activity. Outcomes of pain, disability and percent of 
95 
patients recovered were recorded twice weekly for 3 weeks and then weekly for 3 
months. There was, however no reporting of the results from the pain scores. Analysis 
of the group as a whole revealed no difference in outcome. A subsequent post hoc sub-
group analysis was performed. Subjects were divided into 3 groups depending on the 
duration of the present episode. No significant differences were seen in outcome in 
those with pain for less than 2 weeks duration, or over 4 weeks duration. However, in 
the 2-4 week duration group significantly more manipulation patients had recovered at 
the 2-week point, and at one week the manipulation patients also displayed significantly 
larger disability change scores. These last two studies again show that manipulation 
hastens short-term recovery, and suggests that its effect is different in different back 
pain presentations. 
The next three studies differ importantly from most other trials on manipulation in that 
a pre-randomisation assessment was made of patients, and only those who met a 
defined criterion of mechanical dysfunction were recruited. Wreje, et al (1992) 
recruited patients who met their criteria for pelvic joint dysfunction and looked at the 
effect of a single session of manual therapy directed to the pelvic joints, compared to 
placebo massage. Number of analgesics, sick leave and numerical rating of pain for 
three functional tasks were the outcome measures used. Pain was measured at 3 weeks 
while analgesics and sick leave were monitored throughout the 3-week period. No 
significant difference was seen between the groups for the pain measurements, however 
the manipulation group took significantly less painkillers and had less sick leave. 
In a small pilot study Delitto, et al (1993) screened a cohort of low back pain patients 
and identified a group they termed an extension-mobilisation category. These subjects 
were then randomised to receive either manipulation of the sacroiliac joints and 
mo bilisation of the spine into an extension direction or flexion exercises. Disability 
(Oswestry Low Back Pain Questionnaire OLBPQ, Fairbank et a11980) was measured 
at 3 and 5 days. The extension mobilisation group demonstrated significantly lower 
disability scores at both time points. 
The same group then completed a similar study to further investigate these fmdings 
(Erhard, et aI1994). It is unclear from the first study if the results obtained were due to 
the sacroiliac joint manipulation or the extension mobilisation. In the second study 
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subjects were randomised to either an extension exercise group or a manipulation 
group. Outcome was measured as for the fIrst study. At both time points the results 
significantly favoured the manipulation group. These studies provide some support for 
the short-term benefit of manipulation and suggest the diagnostic categories used may 
have some validity, though further testing to investigate the effects of this treatment 
approach on subjects who do not fit their extension-manipulation category is necessary. 
The fmal manual therapy study compared spinal manipUlation with lumbar spme 
stability exercises to lumbar spine stability exercises on their own (Morton, 1999). 
Spinal range of motion, pain and Disability (RMDQ) were measured at weekly 
intervals for the fIrst month. Long-term outcome was also measured and will be 
considered in the next section. Pain scores favoured the treatment group at all time 
points. Disability scores were not significantly different during the fIrst 3 weeks, but 
significantly favoured the manipulation group at 4 weeks. This study shows stronger 
effects in favour of manipulation than any of the other trials. The possible reasons will 
be considered in the next section. 
Three moderate quality trials looked primarily at exerCIse. Stanko vic and Johnell 
(1990) randomised patients to a McKenzie exercise programme or a mini back schooL 
Pain and sick leave were the primary short-term outcomes measured. The duration of 
sick leave was considerably and significantly shorter in the McKenzie group. Pain 
levels at 3 weeks were also signifIcantly less in the McKenzie group. There were also 
some significant long-term effects, which will be discussed in the next section. 
Dettori, et al (1995) randomised subjects to a flexion exercise group an extension 
exercise group or a control group who had ice applied to their lumbar spine. Disability 
(RMDQ) , pain (V AS) and return to work were measured at 1, 2, 4 and 8 weeks. 
Recurrence rate was also measured at 6 and 12 months. There was no difference in pain 
at any time point. At the one week assessment those patients in the exercise groups had 
significantly less disability and a greater return to work rate than the control subjects. 
There was no difference between groups at any other time point. It is interesting to 
contrast the fmdings of this study with the more pronounced effects seen in the 
Stankovic and Johnell (1990) paper. Both papers employed exercise regimens that 
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would appear to be very similar. However, they differ in that Stankovic and 10hnell 
(1990) individualised the exercises on the basis of patient presentation. 
Chok, et al (1999) investigated the effect of a progressive 6-week exercise programme 
designed to improve the endurance capacity of the back extensors. The content of this 
treatment was informed by a number of studies that demonstrate loss of extensor 
muscle endurance in low back pain patients (see above). The control group was given 
only posture and back care advice. Outcome was measured at 3 weeks and 6 weeks 
using a number of pain measures and the RMDQ. At 3 weeks the experimental group 
experienced significantly less pain and had lower disability scores. There was no 
difference between groups at 6 weeks. This study is the first to show meaningful 
improvements in a group of patients given a standardised exercise programme. This 
result might be reflected in the fact that experimental evidence from investigations of 
the function of patients with low back pain was used to inform practice. 
Wilkinson (1995) compared 48 hours of bed rest with advice to remain active. At day 7 
and day 28, disability was measured with the OLBPQ and the RMDQ. Time off work 
and lumbar range of motion were also recorded. The active group displayed 
significantly lower RMDQ scores at day 7. No other differences were noted. Though 
the effect is small this study provides further evidence that continuation of normal 
activities provides better outcomes than bed rest, though these fmdings may reflect the 
deleterious effects of bed rest rather than any benefit obtained from remaining active. 
Low Quality trials: Two low quality studies were found (PEDro score < 4). In the 
frrst study, 160 low back pain subjects were randomised to receive manipUlation, 
medication, electrotherapy, bed rest, education or a placebo treatment (Postacchini, et al 
1988). This paper contained a sub-group of acute patients who were analysed 
separately. This group was further subdivided into low back pain alone or back and leg 
pain. Outcome was measured at 3 weeks, 2 months and 6 months using a non-validated 
score of global improvement of the authors' own devise. In patients with low back pain 
only, the change in this score was significantly greater in the manipulation group at 3 
weeks. No other significant differences were found. For the back and leg pain group 
manipulation again demonstrated significant improvement at 3 weeks and this 
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superiority was also maintained at the 2 month follow up. These fmdings are similar to 
those found by Matthews, et al (1988), and again confrrm the different response to 
manipulation of different groups of patients. 
Phillips and Grant (1991) looked at the effect of one 45 minute counselling session, 
with follow up sessions scheduled for 3 and 6 months. The primary aim of the sessions 
was to emphasise return to activity and the importance of a rehabilitative approach to 
management. Pain, rate of recovery, and a number of measures of mood were used to 
gauge outcome. No differences were seen in pain or mood at any time point, however 
the rate of recovery was faster in the counselling group. 
Conclusion 
The synthesis of this literature allows for a number of conclusions to be drawn 
regarding the development of an effective treatment model. In general terms it would 
seem that it is better for patients to be active than to rest. Secondly it appears that it is 
important for patients to be assessed and treatment individualised to some extent. 
Physical treatments provided indiscriminately, at best have no effect and may worsen 
outcome, while tailoring treatment to a particular presentation may improve outcome. 
To improve short term outcome an effective physiotherapy model of care should 
include education, encouragement to stay active and discouragement of bed rest, 
manipulation, individualised exercises that are dependant on the patients presentation as 
well as exercises to improve muscle function. These fmdings are in close agreement 
with the biological review presented above. 
Studies demonstrating long-term benefit 
High Quality studies: Only one study demonstrating long-term benefit was rated 
as high quality (PEDro score> 6). Rossignol, et al (2000) compared usual GP care with 
a programme of coordinated primary health care for compensated workers with acute 
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low back pam. The coordinated care approach involved a physical examinatio~ 
explanation of the examination fmdings and an establishment of a plan of action with 
the patient and an explanation of conclusions and recommendations. The treating team 
also liased with the patients' GP and with the compensation body. Furthermore, 
patients were contacted weekly by telephone to discuss any problems. This contact 
continued until the patient returned to work. Outcome was measured at 3 and 6 months 
by return to work, pain (VAS) and a combination of disability scales. Return to work 
rates and pain were not significantly different at any point, but at the 6-month stage the 
coordinated care group demonstrated significant and clinically important lower 
disability scores. These fmdings support the idea of co-ordination between the parties 
involved in the care of patients with low back pain as well as the importance of 
formalised follow up procedures. However, it is unclear if the results of this study are 
transferable to populations not being compensated for their low back pain. 
Moderate quality trials: Eight moderate quality trials established some long-term 
benefit (PEDro score 4-6). Indahl et al (1995) and Indahl, et al (1998) compared normal 
GP management with a treatment package that included an initial two-hour 'mini-back 
school' with an additional one hour session two weeks later and further appointments at 
3 months and 1 year. The primary aims of the education sessions were to remove fear 
about low back pain and avoid sickness behaviours. Patients were encouraged to return 
to work, move as normal and to move and stretch if they felt any pain. The results were 
measured by length of sick leave and rate of return to work. At 200 days 60% of the 
control group were still off work compared to 30% in the intervention group. This 
significant difference in sick leave rates was also apparent at 1 year and 5 years. There 
was also a lower recurrence of sick leave in the intervention group over the five-year 
period. 
In a similar study Linton et al (1993) looked at acute patients with no previous history 
of low back pain. Normal GP care was compared with an early activation approach. A 
physiotherapist assessed patients in the intervention group. Information was then 
provided about the examination findings, prognosis, treatment and training 
programmes. Patients were encouraged to remain active and to exercise. There was also 
provision for individual treatment and work place visits if the therapist thought it was 
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indicated. Follow up appointments to reinforce this message were made for 3 weeks 
and 12 weeks. Outcome was measured immediately post treatment, at 6 months and 12 
months using a variety of pain measures, a disability questionnaire and questions about 
mood and general health, as well as work absenteeism. There were no differences 
between groups on any of the pain, disability, mood or general health questions. 
However in the 12-month period the active treatment group had significantly fewer 
days off work. There was also a significant difference in the number of patients who 
had become chronically incapacitated favouring the active group. It is interesting that 
these results were achieved without any differences in pain, disability or mood. The 
same interventions were also compared in a group of acute low back pain patients with 
a previous history of LBP. No effect was demonstrated in this group, suggesting that 
this approach is optimally effective in patients with first episode low back pain. Both 
these studies emphasis the importance of intensive patient education and maintenance 
of activity. It is worth noting that in similarity to Rossignol et al (2000) both these 
studies had a formalised follow-up as part of the package of care. 
The study by Malmivaara et al (1995) mentioned above also demonstrated significant 
superiority of advice to stay active over bed rest and back mobilising exercises at 3 
month follow up. The results of the Linton et al (1993) study suggest that these fmdings 
may be more a result of the detrimental effects of bed rest and general mobilising 
exercises than the beneficial effects of advice to stay active on the natural course of low 
back pain and disability. This study further emphasises that long-term sick leave and 
the development of chronicity can be minimised with the encouragement of activity. 
Three studies have investigated primarily exercise-based approaches to treatment. The 
study of Stankovic and Johnell (1990, 1995) has been outlined above. As well as the 
short term improvements in pain and sick leave already noted, subjects in the 
McKenzie exercise group reported significantly less pain at 1 year. Patients in this 
group also had fewer recurrences of low back pain and less sick leave at one year and 
five year follow-up. 
Fordyce, et al (1986) employed a very different type of exercise approach. Both groups 
received analgesics and a graded exercise programme. In the control group the 
intervention was on a pain behaviour contingent basis. Patients were told to let pain be 
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their guide and to continue the treatment as long as the pain continued, even the follow-
up appointments to the clinic were on an 'as needed' basis. The experimental group 
received treatment on a time contingent basis. They were to complete a set number of 
exercises for a set time period and had one further clinic appointment at a set time. 
Outcome was measured at 6 weeks and 9 months using a complex group of measures 
that attempted to quantify vocational status, health care utilisation, disability and pain. 
No differences were seen at 6 weeks. At 9 months significant differences were seen 
favouring the experimental group. These patients were less disabled had less pain and 
used fewer health care resources. The beneficial outcomes seen in this study are usually 
explained from a behavioural context (Maher et aI1999), particularly with reference to 
decreasing fear avoidant behaviour, though it can not be discounted that the formalised 
follow up of the experimental group may in itself contribute to the superior outcomes 
seen in this group. 
The fmal exercise study looked at specific training of the deep, stabilising muscles of 
the lumbar spine, particularly the lumbar multifidus (Hides, et al 1996, 2001). Subjects 
with first episode acute low back pain received either stability training or care from a 
medical practitioner. Short-term outcomes of pain and disability showed no difference 
between groups. Long-term outcome was evaluated by looking at 1 year and 3 year 
recurrence rates. At both time points the stability-training patients had lower recurrence 
rates than the control group. These last two trials, along with the study by Chok et al 
(1999) show some benefit from standardised exercises. It is important to note that each 
of these approaches used information from theoretical investigations on low back pain 
patients to inform treatment content rather than simply convention. 
Finally, two manipulation trials demonstrate some long-term effects. The study by 
Blomberg et al (1992, 1993, 1994) has been outlined above. Long-term outcome was 
investigated at 3-4 months and 8 months. At 3-4 months patients in the enhanced care 
group had significantly less pain, disability and better outcomes on a comprehensive 
evaluation of quality of life. At eight months the patients receiving enhanced care had a 
significant reduction in sick leave. This is the first study to demonstrate long term 
effects of manual therapy on acute low back pain patients, and is also unique in that it 
significantly affected impairment, pain, disability, general health and work loss. There 
are several points worthy of discussion in this paper. Firstly, it shows that therapists and 
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doctors more expert in the care of low back pain delivered more effective treatment 
than those less expert. This fmding has also been suggested based on the work of Koes 
et al (1992) on sub-acute low back pain. This idea was explicitly addressed in a recent 
trial on chronic low back pain (Levsen et al 2001). In this study patients were 
randomised to physiotherapists with different levels of training. The more experienced 
therapists achieved superior outcomes. Secondly, the intervention was individualised 
and varied in its approach. This would seem a sensible methodology given the 
heterogeneous nature of acute low back pain and may be why the treatment affected a 
number of different dimensions of outcome. Another possible explanation for the long-
term benefits seen may have been the fact that the amount of treatment was not limited 
and recurrences were treated. Finally, the unique fmdings of this study may be due to 
the use of steroid injections, an idea that is worthy of further study. 
Morton (1999) published the only other trial of manual therapy that has demonstrated 
long-term advantage. The short-term effects noted in pain and disability were still 
apparent at 2 and 3 month follow-up. Again this trial differs from other manipulation 
studies in that the manual treatment was combined with an exercise approach that has 
been shown to have long-term benefits (Hides et aI2001). The findings may represent 
the interaction of these two treatment approaches. Initial pain relief and return to 
function is obtained from the manipulation, while function is maintained through the 
action of the exercise programme. It is interesting that the combination of these two 
treatments offers far superior results to other studies where each treatment has been 
used in iso lation. 
These two studies add important information to the development of the treatment 
model. They suggest that manual therapy can have stronger and longer lasting benefit 
when delivered by experienced therapists, in a pragmatic fashion and when combined 
with other physical treatments. 
Conclusion 
This body of literature highlights a number of important features to consider in the 
development ofa treatment model. A common thread in a number of these papers is the 
inclusion of follow up treatments. Six of the nine trials either scheduled review 
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appointments beyond the initial treatment phase or allowed for the treatment of 
recurrences. This approach will obviously increase the possibility of affecting outcome 
in the long term and may also decrease the development of the negative psychological 
sequelae of low back pain as patients continue to be supported. 
Moreover, there is a strong cognitive component to these treatments. Six of the nine 
studies contained lengthy explanation of the problem, involved the patients in the 
treatment, emphasised the importance of activity and highlighted the positive natural 
history of low back pain. Related to this point, there is certainly the suggestion that 
better outcomes are achieved if the intervention is multifactoria~ a point that the 
biological review strongly emphasised. Finally there is some indication that the 
therapeutic response depends on the outcome that is considered. This unsurprising 
resuh is sometimes overlooked in study design. To fully understand a treatment's 
effectiveness it is important that studies include outcome measures from a number of 
domains. 
As far as treatment modalities are concerned there is certainly more support for 
educational and exercise based approaches than manual treatments. If manual 
treatments are to have any meaningful long-term benefit it seems that they need to be 
combined with other physical treatments 
Studies demonstrating no benefit 
In the comprehensive development of a treatment model it is also important to review 
the negative trials. Negative results provide two major sources of information. Firstly, if 
all trials of an intervention are negative then they clearly indicate the ineffectiveness of 
a particular intervention. Secondly, in the case where some trials show benefit and 
others not, comparing and contrasting the protocols used can give deeper insight into 
the mechanisms of action of a treatment and may indicate how to maximise the effect 
of a particular intervention. The negative trials will be considered under these two 
headings. 
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Interventions for which there is no support 
The popularity of electrophysical agents in the management of low back pain has been 
highlighted in a number of studies (see for example, Foster, et al 1999). Though it 
would appear to be extensively used in the treatment of acute low back pa~ there is no 
evidence supporting its use. TENS has been found to offer no benefit when used as an 
addition to an exercise programme (Herman, et al, 1994). A combination of analgesic 
currents and diathermy was no better than placebo (Postacchini, 1988) and 
Interferential was no better than an advice booklet (Hurley, et aI2001). One significant 
result was found in favour of the interferential group in this study. It is likely that this 
result is a methodological artefact as the interferential group had a baseline score 
almost twice that of the other groups and change scores were used to calculate outcome. 
Furthermore, three additional studies included electrotherapy in the control group 
(Farrell and Twomey, 1992; Matthews, et aI, 1988; and Blomberg, et al 1992) In all 
three trials the electrotherapy group demonstrated poorer outcomes. 
Bed rest is an intervention that has been extensively evaluated in the management of 
acute low back pain. Seven trials were found that evaluated this intervention. Five trials 
compared bed rest to a more active treatment (Malmivaara, et aI, 1995; Rupert, et al 
1985; Postacchini, et a11988; Evans, et al1987 and Wilkinson, 1995), and in all cases 
the active treatment produced superior results. The two remaining trials compared 
different durations of bed rest. One trial found slightly worse outcomes in the longer 
duration of rest (Deyo, et al 1986); the other reported no difference between 2 and 7 
days of rest (Szpalski and Hayez, 1992). These results, coupled with the substantial 
body of theoretical knowledge illustrating the physiological harm caused by bed rest, 
should preclude bed rest from any treatment model for acute low back pain. 
No randomised controlled trials were found that evaluated laser, ultrasound or 
electromagnetic treatment. There is no evidence to recommend these interventions from 
an empirical or biological perspective. Other systematic reviews (Beckerman et al 
1993, van Tulder et al 1997b, van Tulder and Waddell 2001) have included studies on 
traction. All studies reviewed on traction contained substantial numbers of subjects 
with nerve root pain so were excluded from this review. The theoretical and convention 
axis related to traction also suggest that it be used primarily in nerve root pain, so will 
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not be recommended as part of the model for the management of simple low back pain. 
Information from the empirical axis provides enough evidence to exclude 
electrotherapy, bed rest and traction from the treatment model. Information from other 
parts of the review supports this decision. 
Interventions for which there is conflicting evidence 
The fIrst part of this review demonstrated some benefit from education, exercise and 
manipulation in the management of acute low back pain. There are also trials denying 
the effect of these three treatments, which will now be reviewed. 
Manipulation: Five trials were found that demonstrate no benefit from manipulation. 
In two trials the negative results may be because of the small number of patients 
randomised. Bronfort (1989) had 19 subjects in total, while Helliwell and Cunliffe 
(1987) recruited only 14 patients. The risk of committing a type II error is too high to 
make the results reliable. 
Waterworth and Hunter (1985) devised a clinical trial that compared, GP treatment with 
anti-inflammatory medication, electrotherapy and general back mobilising exercises, 
and manipulative physiotherapy. Outcome was assessed at day 4 and day 12. 
Measurements were made of pain, ROM and treatment tolerance using non validated 
outcome measures. There was no significant difference between groups for any 
outcome. There are three major weaknesses in this trial. Firstly, the observers were not 
blind. In fact the assessments were undertaken by the same GP's who provided the first 
treatment arm of the trial. This introduces a considerable risk of observer bias. 
Secondly all outcome measure used lacked evidence of reliability and validity and used 
only a four-step scale (for e.g. no pain, mild pain, moderate pain and severe pain) so 
possibly lacked sensitivity to detect any difference in treatment outcome. Thirdly there 
were no functional outcome measures. These issues make interpretation of the results of 
this trial difficult. 
106 
Godfrey, et al (1984) present a slightly more methodologically sound trial of 
manipulative treatment. In their study patients were randomised to receive either a 
control treatment of massage and sham faradic current or spinal manipulation. The 
researchers used their own, non-validated outcome measures of pain, disability, ROM 
and spinal tenderness. No significant differences were seen at any time for any variable. 
For the purpose of analysis these measures were categorised into a three or a two-step 
scale (mild improvement, moderate improvement, and marked improvement; or, 
improvement, no improvement). No satisfactory explanation is offered for this decision. 
As mentioned above this might be too insensitive a measure to detect differences 
between groups. An alternative analysis in which means for the individual variables 
were calculated may have been more appropriate, especially given the substantial 
overall trend in favour of manipulation. A second possible explanation for the lack of 
effect involves patient selection. The inclusion criterion was pain for less than 14 days. 
In fact, the authors state that most patients had pain for less than a week. The results 
from the studies by Hadler, et al (1987) and MacDonald and Bell (1990) also failed to 
demonstrate the efficacy of manipulation in this very acute group, while still 
demonstrating benefit in groups of patients with symptoms of longer duration. 
The lack of effect seen in these two trials may be due to their methodological 
shortcomings. It is worth noting that Godfrey, et al (1984) and Waterworth and Hunter 
(1985) scored the lowest methodological scores in the most recent Cochrane review of 
manipulation for acute low back pain (Koes, et aI, 1996). 
Cherkin, et al (1998) compared the efficacy of McKenzie exercises, manipulation and 
an education booklet in a high quality randomised controlled trial. Outcome was 
assessed using a 'bothersomeness' scale (0-10) and the RMDQ. Consideration was also 
given to recurrences and health care utilisation. Short-term outcome was measured at 4 
weeks and 12 weeks, long-term outcome was measured at 1 year and 2 years. There 
was no difference between groups in terms of recurrence or additional health care 
utilisation at long-term follow up. Preliminary analysis demonstrated superiority of 
exercise and manipulation over the advice booklet on a number of variables. After 
adjustment for baseline variability and prognostic covariates, most of these differences 
were no longer significant, though there were still some significant differences in 
favour of the two active groups. After square-root transformation to adjust for non-
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normal distribution, none of the differences remained significant. This statistical model 
has been criticised as inappropriate and invalid for this study (Giles 2001). However~ 
the differences seen in raw outcome scores are minimal and are unlikely to be of 
clinical significance. 
This is a very well performed study with high levels of external validity, though there 
are some issues that may partly explain the negative results. Firstly the power 
calculation was done for comparison between manipulation and exercise, and indicated 
about 120 subjects per group. However, the major analytical focus of the paper is the 
comparison between the control group (n 66) and the active groups, for which the 
power calculations do not hold (Giles 2001). Furthermore, 18% of patients in the 
control group sought additional treatment during the treatment phase, potentially 
biasing the results. Outcome was fIrst recorded at 4 weeks. The previously mentioned 
studies on manipulation generally found significant differences at much earlier time 
points, with little differences apparent by 4 weeks. There is the possibility that earlier 
differences might have been missed. In addition this group was also very acute, with 
60% having their back pain for less than 3 weeks. The speed of spontaneous recovery is 
likely to be higher in this group and detection of differences in outcome less likely 
(Hadler et al 1987, MacDonald and Bell 1990). Lastly, the intervention was limited to 
high velocity thrust, and only the exercise component of the McKenzie approach, with 
no other physical treatment permitted. The studies above highlighted that rigidly 
defmed treatments are less likely to be of benefIt. 
The lack of effect of manipulation demonstrated in these trials is largely explicable for 
methodological reasons (2 trials scored 3/10, 2 scored 411 0 and 1 8/10). The one high 
quality trial that demonstrated no effect rigidly defmed the delivery of treatment. This 
study provides some support for the view that manual treatment needs to be 
individualised and adaptable in order to achieve meaningful outcomes. 
Exercise: Seven trials were found that fail to demonstrate any benefIt of exercise in the 
management of acute low back pain. While there may be some methodological issues 
with these trials the overwhelming problem is one of clinical content. All but one of the 
trials uses a rigidly defmed, fIxed exercise regimen. Gilbert et al (1985) used isometric 
lumbar flexion; Underwood and Morgan (1998) used extension mobilising exercises. 
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Malmivaara et al (1995) employed back extension and lateral flexion mobility 
exercises. Faas, et al (1993), and Faas, et al (1995) had patients perform general 
mobility exercises and isometric flexion, and fmally Buswell (1982) compared lumbar 
flexion with lumbar extension. 
These studies provide strong evidence that general back exercises have no place in the 
management of acute low back pain patients, and in fact produce worse outcomes than 
simple advice to stay active (Malmivaara, et al 1995). They also provide strong 
evidence to help understand what the important aspects of an effective exercise 
programme might be. The exercises in these trials differ from those exercise regimens 
shown to be effective in three ways. Firstly, it would seem that it if back mobilising 
exercises are to be used then it is important to relate the exercises to the patient's 
presentation and problems. Better outcomes are demonstrated when exercise is 
prescribed in relation to the effect of movement on the patients problem (Stankovic and 
Johnell 1990). Secondly general whole body exercise seems to offer some benefit 
(Malmivaara, et al 1995). In addition, this effect is enhanced when the exercise is 
accompanied by intensive education to allay fears about back pain (Indahl et al 1995, 
Linton et al 1993) and is prescribed on a time contingent basis rather than a pain 
contingent basis (Fordyce et aI1986). These findings suggest that the context in which 
the exercises are prescribed is important. It seems that a rehabilitative context that 
emphasises education and patient involvement is important. 
Finally, none of the negative studies employed a protocol that attempted to enhance 
performance of the back extensors. Two studies that involved intensive exercise of the 
lumbar spine extensors demonstrated some benefit (Chok et al, 1999; Hides et aI200l). 
It is important to again emphasise that treatment content in these two studies was 
strongly informed from theoretical data on patients with low back pain, something that 
was not apparent in any of the negative studies. 
Education: The fmal area of investigation to be considered is patient education. Three 
studies on patient education detected no effect. For the negative manipulation studies 
the problem was mainly methodological and for the exercise papers it was treatment 
content that most characterized ineffective interventions. For patient education the 
primary issue would seem to be one of dose. Cherkin, et al (1996b) included only a 
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fIfteen-minute education session with a practice nurse. Burton, et al (1999) simply 
compared two different advice booklets. Neither study demonstrated any meaningful 
benefIt. The amount of patient contact involved in these two studies is far lower than 
that used in studies that demonstrated some benefit (see above). These results suggest 
that education needs to be intensive. The studies with the strongest effects tended to 
also involve a number of sessions and follow up appointments. 
Leclaire, et al (1996) found no effect when a programme of daily physiotherapy was 
compared to daily physiotherapy and three 90 minute back school sessions. The dose of 
additional education sessions in this study is certainly contingent with that found in the 
positive trials. It may be that most of the relevant information and education was 
already provided by the daily physiotherapy sessions. The results of this study certainly 
do not preclude the inclusion of education in the management of acute low back pain. 
Conclusion 
The most important pieces of information obtained from review of the negative studies 
are: 
1. The treatment model should not include bed rest, traction, electrotherapeutic 
modalities or indiscriminately applied back exercises. 
2. The view already developed that manipulative treatment is less likely to be 
effective if delivered in isolation is further supported. 
3. Exercise should be individualised and part of a broader rehabilitative 
framework. 
4. Education needs to be intensive and is more likely to be successful if reinforced 
with follow up appointments. 
Studies on the timing of intervention 
The fmal issue to be considered in the empirical axis is the timing of the intervention. A 
number of pieces of information from the biological review suggested that early 
intervention is preferable. It is likely to reduce the amount of deconditioning and may 
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have implications for the neuropsychologica4 biochemical and psychological sequelae 
of low back pain. 
The epidemiological literature also provides some support for this VIew. In a 
prospective cohort study, McIntosh et al (2000) found that lag time between injury and 
treatment was a significant predictor of time receiving disability benefit. Likewise, 
Ehrmann-Feldman et al (1996) found that patients referred to physiotherapy earlier 
after the onset of low back pain tended to return to work sooner. 
The results of some non-randomised trials suggest that outcome can be improved if 
patients are comprehensively managed from an early stage (Miller 1995, Ryan et al 
1995, van Doom 1995, Zigenfus et al 2000), whereas other similarly designed studies 
have shown negligible effect (Haig, et al 1990, Cooper, et al 1996). In fact one study 
found that their early intervention programme actually increased time off work, while 
having no effect on pain and disability (Sinclair et al 1997). Moreover, the studies on 
manipulation provide some evidence that earlier intervention does not necessarily 
produce better outcomes (Hadler et a11987, MacDonald and Bell 1990). It is obviously 
an area in urgent need of good quality randomised controlled studies. 
Unfortunately, only one paper was found that utilised a truly randomised design to 
explicitly investigate the timing of intervention. Greenwood, et al (1990) studied coal 
miners who made a work related claim for back injury. Patients were either managed 
with an early intervention case management approach or usual care. The experimental 
group was seen within 8 days of injury while the average time for the control group was 
about 5 weeks. No clear description of the control treatment is given so it is unclear if 
time to intervention is the only independent variable. The primary outcome measures 
used were length of time off work, disability benefits paid and medical benefits paid. 
There was no significant difference in the time off work between the two groups, 
whereas the average medical and disability costs were higher in the experimental group. 
The increased costs of medical care in the experimental group were completely 
accounted for by the added cost of the early intervention. The intervention proved 
neither to be clinically effective nor cost effective. Interestingly the authors conclude 
that the most probable reason for the negative results was that the early intervention 
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was performed too early. The very early intervention meant that the enhanced and 
costly package of care was utilised by all injured workers, even those with little risk of 
developing chronic problems. Delaying randomisation till a little longer after lodging of 
the original accident report might have ensured a more appropriate patient group on 
which to test this model. 
The paucity of clinical trials evaluating timing of intervention and the inconsistent 
results from comparative cohort studies mean it is impossible to make definitive 
statements about the timing of intervention. A major focus of testing of the 
physiotherapy model will be trying to answer this important and under researched 
question. 
A Physiotherapy Model of Care for Simple Low 
Back Pain 
Information related to the management of acute low back pain was been reviewed from 
the biological, convention and empirical axis. The aim of this section is to outline a best 
practice model of care for acute low back pain. 
Given the uncertainties and confusion related to the diagnosis and aetiology of simple 
low back pain the level of concordance that exists between the three areas reviewed is 
surprising. While there are some matters in which the understanding of low back pain is 
far from complete there is sufficient coherent evidence to develop a physiotherapy 
model of care. 
The philosophical review suggests that the essential tenet of the model should be the 
optimisation of functional motor performance within a model that attempts to identify 
the individual reasons both for pain and pain related disability and provides clinically 
proven and expertly applied interventions cognisant with these aims. As was outlined 
above there is a reasonable case that, philosophically, physiotherapists are optimally 
placed to manage low back pain. 
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With respect to the scope of practice of physiotherapy there is support for educatio~ 
exercise and manual therapy, but not electrotherapy. The heterogeneous nature of 
simple low back pain and the diagnostic uncertainties associated with it suggests that a 
pragmatically applied package of these effective interventions is likely to offer the best 
model of care. Close scrutiny and integration of the biological and empirical reviews 
affords a reasonably clear and coherent picture as to the specific elements of the model. 
The overview of the model and the make up of its component parts is set out below. 
• A thorough clinical examination within a biopsychosocial framework (see 
Appendix III) 
• Support of the examination process by a clinical reasonmg protocol that 
encourages classification of patients and individualisation of the treatment 
programme (see Appendix VII) 
• The clinical reasoning process is particularly concerned with identifying pain 
mechanics, relevant psychosocial features and various aspects of movement 
dysfunction. 
• Education that aims to explain the nature of the patients symptoms, disavow the 
structural basis for low back pain, emphasis the self limiting nature and 
favourable outcome of the conditio~ encourage graded return to activity, 
emphasise the therapeutic benefit of movement and participation in normal 
work and leisure activities, decrease the focus on pain, explain the principles of 
sensitisation if appropriate and make clear that hurt does not equal harm and 
encourage involvement of the patient in the rehabilitative process. 
• The education process should be individualised, intensive, comprehensive and 
continually reinforced. 
• Manual treatment that is delivered within a rehabilitative framework. It should 
be individualised, monitored, and cognisant with the aims of decreasing pain 
and improving the quality of spinal movement. This may involve manual 
treatment to areas of the body other than the lumbar spine as a means of 
improving spinal loading. Care needs to be taken in situations when central pain 
mechanisms are felt to dominate. 
• Exercise treatment that is delivered within a rehabilitative framework. It should 
be individualised and monitored. In situations where peripheral pain 
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mechanisms are felt to dominate the exercise should emphasise improvement in 
pain, spinal stability and control and address deficits in muscle recruitment and 
muscle endurance. In situations where central pain mechanisms are felt to 
dominate the exercise performed should be more general, based on clear quotas 
and have little emphasis on pain. 
• Patients should be involved in the therapeutic process, including the broad 
content of treatment and the goals of intervention. The emphasis of goal setting 
will be in the attainment of functional milestones. 
• Patients should be followed up after discharge. (Subjects were provided with the 
number of a contact person within the department to ring if they have any 
problems and recurrences were treated for up to a year after discharge). 
• Traction or electrotherapies were not part of the treatment model. 
• Dosage is a vitally important part of any treatment model. Though inadequate 
dosage has been cited as a possible reason for lack of treatment response 
(Manniche et al 1991, Jull and Moore 2002)), there is no clear evidence in the 
literature to guide recommendations regarding treatment dosage. This was 
circumvented somewhat by having the attainment of functional milestones as 
the exit point for treatment. There was no set minimum of treatment number or 
time. To minimise the risk of over treating, intervention could only be 
maintained for a maximum of 12 weeks. 
The aim of the next part of this thesis is to test this model and the effects of timing of 
the intervention. 
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CHAPTER FOUR 
TESTING THE MODEL 
Introduction 
The thesis so far has been about appreciating and gaining insight into the low back pain 
experience. This process has enabled the development of a physiotherapy model of care 
that best reflects the current understanding of low back pain and its management. The 
aims of this chapter are both to test the efficacy of this model as well as evaluate the 
effect of the timing of delivery of the intervention. An important first step is to revisit 
the clinical milieu that prompted this investigation. 
In the introduction an overview was given of the development of clinical guidelines for 
the management of acute low back pain. The various national guidelines have been 
devised with reference to clinical trials of specific treatments for low back pain and 
unsurprisingly comparisons between the guidelines reveal similarities in the 
recommended interventions (Koes, et aI2001). Clear evidence is beginning to emerge 
that 'advice on staying active' and appropriate drug therapies are effective interventions 
for acute low back pain and that bed rest and general back exercises are not (Koes et al 
2001). 
However, there are some fundamental differences in the treatment algorithms of 
various countries. These differences concern primarily the use of physical therapy. The 
British, American and New Zealand guidelines all advocate the use of physiotherapy in 
the management of acute low back pain (Koes et al 2001). Alternatively the Dutch and 
Australian authorities surmise that the inconclusive evidence for physical therapy, the 
potential negative effect of treatment dependency, the cost of care and the sometimes-
passive nature of the treatment preclude physical treatment from an algorithm of care 
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for the acute management of low back pain. The mainstay of acute management for low 
back pain in these guidelines is advice to stay active. This chapter intends to provide 
evidence to help resolve the conflicting views about the place of physiotherapy in acute 
low back pain management. This will be achieved by comparing a comprehensive 
physiotherapy model of care to advice to stay active. 
The Dutch and Australian authors do not dismiss physicals therapy entirely (Koes et al 
2001). Both authorities take a 'wait and see' approach to physical intervention. In these 
guidelines, patients with acute low back pain are assessed, reassured and advised to stay 
active. Physiotherapy is considered an option if symptoms have failed to resolve after 
six weeks (Koes, et al 2001). As was discussed in Chapter three there are good 
theoretical arguments to favour early intervention, but no empirical evidence to support 
this view. The second aim of this chapter is to explore the important issue of timing of 
intervention. 
Finally, it is worth noting that the different guidelines suggest two distinct models of 
care for acute low back pain. In one system patients are assessed, advised to stay active 
and physical treatment is commenced early (assess/advise/treat). In the alternative 
model physical treatment is delayed (assess/advise/wait). Direct comparisons between 
these two models is lacking in the literature. Overall evaluation of the results of this 
study will help to ascertain which offers the best model of care for acute low back pain 
patients, as well as placing the physiotherapy model in the broader context of primary 
care management of acute low back pain. 
The primary aim of the study is to comprehensively evaluate the role of physiotherapy 
in the management of acute low back pain. The study design will enable three essential 
questions to be answered these are; 
1. At 6 weeks do patients treated with an active physiotherapy programme differ 
significantly from patients who have received advice on staying active only? 
2. At long term follow up (3 months and 6 months) do patients who received 
physiotherapy early differ significantly from patients who were asked to wait six weeks 
for their treatment? 
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3. Do the overall results suggest any meaningful differences in outcome between an 
'assess/advise/treat' model of care and an 'assess/advise/wait' model of care for acute 
low back pain? 
Using outcomes of reported pain, functional disability, general health, social function 
and mood state, it is hypothesised that acute low back pain patients who receive active 
physiotherapy treatment will benefit more than those who are given advice on staying 
active only. It is also hypothesised that those patients treated early will benefit more 
than patients who are asked to wait six weeks for treatment. The final hypothesis is that 
assess/advise/treat will prove a more effective model of care than assess/advise/wait. 
Advice on staying active 
The literature review presented in Chapter Three provides some evidence that advice on 
staying active is an effective treatment strategy, leading to faster recovery and less 
chronic disability. Encouraging patients with simple low back pain to stay active and 
continue normal activities is included as first line treatment of all national guidelines 
reviewed (Koes et al 2001). Advice on staying active has been shown to be superior to 
usual medical care (Philips and Grant 1991), bed rest (MaImivarra et a11995) and back 
mobilising exercises (Malmivarra, et al 1995). However whether advice on staying 
active is the optimal management for acute low back pain is still unclear. 
Direct comparisons between advice on staying active and more active approaches to 
managing acute low back pain are lacking in the literature. There is some evidence 
from studies on sub-acute low back pain that more intensive treatments produce better 
outcomes. Torstensen, et al (1998) reported less pain and disability in patients treated 
with conventional physiotherapy or medical exercise therapy than those given advice 
on staying active. Maher et al (1999) present a comparison of effect size between two 
trials. They note a higher return to work rate in patients given advice on staying active 
and a graded exercise programme supervised by a physiotherapist (Lindstrom 1992a 
and I 992 b) than those given advice on staying active only (Indahl, 1995). 
Finally there would seem to be some discrepancy between the evidence base and the 
clinical guidelines as far as advice on staying active is concerned. As was mentioned in 
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Chapter Three the majority of studies included in the reviews on advice on staying 
active include far more than simply advice. This is not always explicit when reviewing 
the algorithms of care in management guidelines (see for e.g. Waddell, et aI. 1999). It is 
important that more studies investigate advice on staying active in the way that it has 
been interpreted by clinical guidelines and applied in everyday practice, that is, as a one 
off intervention. 
Physiotherapy. 
Physiotherapy as a multifaceted philosophy of conservative care is rarely investigated 
in clinical trials (see Chapter three). Instead, investigations have focused on individual 
elements of physiotherapy practice, a situation that does not reflect the reality of 
clinical practice or the philosophical framework of physiotherapy (APTA 2001). 
Furthermore this is an approach particularly unsuited to the management of simple 
acute low back pain. The physiotherapy model of care developed in Chapter Three 
addresses these shortcomings and attempts to provide an individualised, optimal, 
biopsychosocial intervention for each patient. Specific modalities are delivered within a 
framework of rehabilitating and optimising physical function related to patient centred 
goals. 
The literature reviews in Chapters Two and Three emphasised the importance of 
psychological and social factors in determining the clinical course of low back pain. All 
of the recently developed clinical guidelines recommend that assessment should 
address psychological, occupational and socio-economic factors (Koes et al 2001). 
Evidence indicates that these are more important risk factors for the development of 
chronicity than biomedical symptoms and signs (Linton 2000). Psychosocial 
assessment and behavioural management form an integrated part of assessment and 
treatment in this trial (Watson and Kendall, 2000). 
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Methods 
The study is a randomised controlled trial, with the assessor independent and blind to 
the patient group allocation. Ethics approval was obtained from the local Research 
Ethics Committee. The study was designed to avoid or mitigate some of the 
methodological errors identified in a meta-analysis of previous research into the 
efficacy of physiotherapy for musculoskeletal disorders (Beckerman et aI1993). These 
included inadequacy of sample size, heterogeneity of study groups, clinically irrelevant 
outcome measures, an unstructured description of therapy and the lack of a follow up 
evaluation. A minimum of six months was recommended. 
Power 
The power of the study and required sample size was calculated using the method of 
Altman (1991). The primary outcome measure was the Roland and Morris Disability 
Questionnaire (RMDQ) (Roland and Morris 1983a). Previous work within the hospital 
(Frank et al, 2000) suggested that a standard deviation of approximately 6 points could 
be expected assuming similar characteristics between the samples of the two research 
studies. Therefore, 90 patients (45 in each group) would be sufficient to detect a 
clinically significant difference of 4 points on the RMDQ (Stratford, et al. 1996) (alpha 
= 0.05, beta = 0.95). To allow for a 10% attrition rate at each time point, the target for 
recruitment was set at 115 patients. 
Subjects 
Subjects were recruited from patients referred for physiotherapy by either their general 
practitioners or the hospital accident and emergency department (A&E) with acute low 
back pain. All new patients referred directly to the physiotherapy department with a 
complaint of low back pain were logged and considered possible candidates for the 
study. The intention was to include all patients with simple low back pain (Waddell 
1998) of less than six weeks duration and therefore providing a more homogeneous 
group, as recommended by Beckerman et al (1993). 
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For the purposes of this study, simple low back pain was defmed as pain of mechanical 
origin varying with physical activity and with time. The pain had to be between the 
shoulder blades and the folds of the buttocks, with or without leg pain and be 
reproducible on physical examination of lumbar musculoskeletal structures (Waddell 
1998). Acute low back pain was defined as low back pain of 6 weeks or less duration 
(Long 1999). If there was a previous history of low back pain, the patient was still 
regarded as an acute low back pain patient if they reported a pain free period of at least 
3 months immediately prior to the onset of the current episode (Bogduk 2000). 
Local GP's and the hospital A&E department were visited by the author and provided 
with information about the trial and the referral procedure. A specific referral form, 
with a checklist of inclusion and exclusion criteri~ was developed to facilitate the 
referral of appropriate patients (Appendix I). Recruitment began on the 31 st of March 
1998 and ended on the 21 st of December 1999. This period was almost double the 
originally planned recruitment time. Furthermore The Department was about to be 
closed for two weeks over the Christmas period, and no subjects had been recruited in 
the preceding January. Data from the previous year suggested that it might require a 
further 5 months to recruit the 13 additional subjects. A decision was made to stop 
recruitment at this time as subject numbers were in excess of the numbers obtained 
from the power calculation. 
Levell exclusion. 
All referrals into the acute service of the physiotherapy department were screened by 
the author and logged onto a database. The database contained demographic 
information on the subjects as well as information related to inclusion and exclusion 
criteria. The following exclusion criteria were applied at this level: 
• Back pain of more than 6 weeks duration 
• Outside the age range of20 - 55 years 
• Pregnancy or within three months post partum 
• Involved in litigation 
• Already undergoing physiotherapy (or osteopathy, chiropractic) 
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• Being treated for a psychiatric problem 
• Other physically disabling condition (e.g. neurological, diabetes) 
• Pain in the neck, thoracic spine or hip etc. 
Exclusion up to this point was only from information on the patients written referral. Of 
the 804 patients logged 539 were excluded. The remaining patients were contacted by 
telephone by the study secretary and screened using a standardised questionnaire 
(Appendix II). A further 30 patients were excluded as a result of the telephone 
interview. The remaining 235 patients were informed about the study by the secretary 
and invited to participate. Seven patients declined to partake in the study, 11 patients 
were unable to attend the department at the allotted time, and symptoms had resolved in 
18 subjects. One hundred and ninety nine patients were given appointments to attend 
the physiotherapy department for assessment. Fifty-two patients did not attend their 
initial assessment and are included in the figures for level-one exclusion. Table 4.1 
provides a summary of level-one exclusions. 
Table 4.1. Level-one exclusions. 
Reason for exclusion Number Percentage 
LBP longer than 6 weeks 361 45 
Outside age range 169 21 
Pregnancy or within 3 months post partum 11 1 
Litigation 4 0.5 
Already receiving physical therapy 19 2 
Psychiatric illness 1 0.1 
Other physical condition 9 1 
Co-existing musculoskeletal problems 2 0.2 
Declined to participate 7 1 
Unable to attend 11 1 
Symptoms resolved 18 2 
Did not attend 52 6 
Total level one exclusions 664 83 
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Level 2 exclusions. 
The remaining 147 patients attended the physiotherapy outpatient department and were 
seen initially by the research assistant. Patients were again checked for level 1-
exclusion criteria and a further seven subjects were excluded. These subjects have been 
included in the figures for table 4.1. The research assistant gave an explanation of the 
study and it's aims and took subjects through the consent process. SUbjects who 
provided signed consent entered a triage system which identified patients as having 
either simple acute low back pain, serious spinal pathology, nerve root pain (Waddell 
1998) or pain not originating from the low back. This process was carried out by the 
treating physiotherapist, using a protocol developed by the research team (Appendix 
III). The level two exclusion criteria represent 6 broad categories: 
• Fracture risk 
• Inflammatory disorder 
• Tumour risk 
• Infection risk 
• Positive neurological examination 
• Neck, thoracic spine or hip etc. pain 
38 patients were excluded at this level and were referred on as appropriate by the 
treating physiotherapist. The remaining 102 patients with simple acute low back pain 
entered the trial and were randomised. Table 4.2 provides a summary of level two 
exclusions. 
Table 4.2. Level-two exclusion. 
Reason for exclusion Numb€ Percentage 
Fracture risk 4 0.5 
Inflammatory disorder 4 0.5 
Tumour risk 2 0.2 
Infection risk 0 0 
Positive Neurological examination 15 2 
Thoracic, cervical, hip pain 13 2 
Total level two exclusions 38 5 
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Random isation 
Each patient entering the trial was randomised to either an 'assess/advice/treat" group 
or an 'assess/advise/wait' group using random number tables with odd/even number 
group allocation drawn by an independent person not involved in the study. Each 
random number was written on paper and sealed in an opaque envelope prior to the 
start of the trial. The research secretary held the envelopes and had no contact with the 
assessors. The treating physiotherapist received the sealed envelope from the secretary 
following the baseline assessments. Patient research numbers were written on the 
outside of the envelopes, which were then opened to reveal their group assignment. 
Information concerning the intervention and the outcome assessments were stored 
separately. The blind code was broken after the final patient completed his or her six-
month follow up assessment. This study was a single blind design wherein the 
researchers administering the outcome measures were blind to subject group allocation. 
Respondents were not strictly blinded though the trial protocol enabled a measure of 
quasi-blindness (see below). 
Protocol. 
GP and A&E referrals were logged as described above. Those patients who fulfilled the 
level-one inclusion criteria were contacted by telephone by the research secretary. 
Subjects were told that there was currently a 6-week wait for physiotherapy treatment 
and that a study was underway to investigate the affect of early screening and advice on 
the outcome of acute low back pain. Those subjects willing to participate in the trial 
were booked for an assessment in the physiotherapy department. The research assistant 
and the treating physiotherapist undertook the initial patient assessment. A two-hour 
period was set aside for each initial assessment. An additional 15 minutes was set-aside 
in the therapists' diary for the filling in of the clinical reasoning document. 
The research assistant informed patients again of the purpose of the study, obtained 
written consent (Appendix IV) and collected most of the baseline data set (Appendix 
VI). The baseline data set contained demographic, anthropometric, social and clinical 
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information as well as baseline values for all the dependant variables used in the study 
(see below). 
The treating physiotherapist then undertook a full physical assessment using a locally 
developed biopsychosocial assessment form (Appendix III). Level-two exclusion and 
randomisation took place after the physical examination. All eligible patients were 
assessed, had the findings of their examination explained, were advised to stay active, 
received a programme of graded return to activity and a copy of the back book (Roland, 
et al. 1996). Subjects in the 'assess/advise/treat' group were told that their treatment 
could start immediately. 'Assess/advise/wait' patients were given an appointment to 
enter the treatment phase at 6 weeks from baseline, following their second outcome 
assessment. This produced a level of quasi-blindness in the participating subjects, as 
those in the assess/advise/wait group were unaware that there was the possibility of 
early treatment. 
Treatment commenced after the initial assessment in patients in the early intervention 
group. Short and long term goals were formulated with the patient and an 
individualised treatment plan devised based on the model developed in Chapter Three. 
The study protocol enabled treatment to be continued for a period of up to three 
months, or until functional criteria indicating milestones in recovery had been met. As 
discussed in Chapter Three subjects were encouraged to contact their treating therapist 
after discharge if any further problems arose. Treatment of recurrences was permissible 
and was recorded in the patients' clinical notes and the study database. 
Patients in the 'assess/advise/wait' group were given an appointment for 6-weeks after 
their initial assessment. The effectiveness of staying active and a graded return to 
activity was emphasised. Subjects were provided with a contact phone number and the 
name of their treating therapist in case of any problems. Patients in this group were 
given a written note of when their next appointment was and a further reminder of their 
follow up appointment at one month. Upon representation at 6 weeks, patients were 
given a second, briefer, physical examination and entered into the same physiotherapy 
treatment programme as those subjects in the early treatment group. 
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Treating therapists applied the treatment model as they saw appropriate for each 
patient. As outlined in Chapter Three this could include exercise, manual therapy and 
education. The clinical reasoning process and the setting of functional goals were an 
integral part of treatment selection and progression. The training sessions given to all 
participating staff and the piloting of the model for 1 month prior to commencement of 
the trial attempted to ensure compliance with the treatment model. Furthermore the 
author treated a large number of the study patients and was on hand for discussion of 
patient presentation and treatment planning. No formal assurance of compliance to the 
model was undertaken. 
All patients were followed up by postal assessment at six weeks, three months and six 
months from baseline. These were sent and received by the research assistant and 
stored at a separate facility. Each postal assessment included an introduction/reminder 
letter, a freepost envelope for returning the questionnaire and the assessment booklet 
containing the self-report questionnaires (Appendix VI). If after 2 weeks from posting, 
the completed questionnaire was not returned, the assessment was re-sent and an 
attempt was made to contact the patient by telephone to determine any difficulties with 
completion. If the completed assessment was not received after a further 2 weeks an 
additional assessment was sent and a fmal telephone contact was attempted to 
encourage completion of the questionnaire. If the questionnaire was not received after 
the final telephone call, the patient was classified as a non-returnee for this follow up. 
Subsequent assessments were posted and the procedure started again at the next follow 
up period for all patients. The research assistant, who was unaware of group allocation, 
undertook this process. 
The data presented in Chapter Three suggested that treatment by more experienced 
therapists' produces superior outcomes. It was decided that all treating therapists should 
be at least Senior I level. Furthermore, as high velocity thrust techniques were part of 
the treatment model all treating therapists needed to be using thrust techniques as part 
of their daily practice. Six physiotherapists, including the author, participated in the 
study with an average of9 years in practice (range 5-15). Two therapists held masters' 
degrees in musculoskeletal physiotherapy, one had a postgraduate diploma in 
musculoskeletal physiotherapy and two therapists had completed the Manipulative 
Association of Chartered Physiotherapists (MACP) training programme. One therapists 
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had no formal musculoskeletal post graduate qualifications, but had been involved in 
treating back pain for five years and used high velocity manipulation as part of her 
regular clinical practice. 
A number of teaching seSSIons were held prior to commencement of the trail to 
familiarise therapists with the study procedure, the examination protocol as well as the 
philosophy and content of the treatment model. All the therapists used the assessment 
protocol in their daily clinical practice in the month prior to commencement of the trial 
and attempted to integrate the treatment model into their daily practice during this time. 
To facilitate the application of the treatment model a clinical reasoning form was 
designed (Appendix VII and VIII). The forms differ slightly for the experimental and 
control groups. The forms were completed at the end of the initial assessment. The 
primary aims were to ensure goal setting and patient participation in the treatment 
planning, consideration of the biological, psychological and social influences on the 
patients problem and design a treatment programme within the study framework 
individualised to the patients needs. The treating therapists also used these documents 
for a month prior to the commencement of the trial. Debriefing sessions were held 
during this time to deal with any problems related to use of the model or the clinical 
reasoning documents. 
In the early phase of the study 20 clinical reasoning documents were closely scrutinised 
by the research team. The current author and the physiotherapy consultant on the trial 
independently categorised subjects along a number of domains related to the treatment 
model. The documents all contained enough information to comprehensively categorise 
patient presentations and there was perfect agreement between the two assessors. 
Baseline Variables 
The full baseline data set is presented in Table 4.3. Besides baseline values for the 
dependent variables, a number of other important pieces of information are presented 
from the initial assessment. Information was obtained by questionnaire about the 
patient's age, marital status, occupational status and educational status. 
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Psychosocial risk was measured usmg the Acute Low Back Pain Screening 
Questionnaire (ALBPSQ) (Linton and Hallden 1998). This is a questionnaire developed 
specifically to screen for the risk of chronic problems developing. This questionnaire 
incorporates a number of evidence based psychosocial risk factors. The questionnaire is 
divided into five domains, namely, function, pain, psychological factors, fear avoidance 
and miscellaneous. The miscellaneous category covers a number of individual and 
work related issues. The document contains 21 items scored on a 0-10 scale, yielding a 
score range of 0-210, with the higher number indicating higher risk. The value of this 
tool in predicting return to work (Linton and HalIden 1998) and the number of 
treatment sessions (Hurley et al 2000) has been previously demonstrated, but its place 
in predicting other aspects of outcome have not been fully investigated. Patients were 
also measured and weighed by the research assistant and body mass index calculated. 
From the physiotherapy examination, clinical information relating to source of referral, 
history of low back pain, type of onset, radiation of symptoms (Spitzer et al 1987), use 
of analgesia and duration of symptoms was also collected and used for analysis. 
Finally, patients straight leg raise was measured using an inclinometer and values for 
left and right leg recorded separately in degrees. An indication was also made if the test 
was comparable or not (Maitland 1986). 
Table 4.3 Description of Study sample 
Variable n % Mean sd 
Subjects 102 
Sex Male 50 49 
Female 52 51 
Age (yrs) 34.8 8.5 
Height (meters) 1.7 0.1 
Weight (kgs) 75.5 14.9 
Body Mass Index (BMI) 25.6 4.4 
Marital Status 
Married 44 43 
Single 49 48 
Divorced 9 9 
Occupational status 
Employee 74 
Self Employed 10 10 
Unemployed 6 6 
Housewife 5 5 
Student 3 3 
Other 3 3 
Educational Status 
None 19 19 
GCSE 11 11 
A Levels 17 17 
DiplomalCertificatelNVQ 22 21 1 
Degree 21 20 
Higher Degree 4 4 ~ 
Other 8 8 
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Working Status 
Working 51 50 
Off Work due to LBP 37 36 
Off work for other reason 2 2 
N/A 12 12 
Source of referral 
GP 69 68 
A&E 32 31 
Consultant 1 1 
History 
First episode 42 41 
Recurrent 60 59 
Type of Onset 
Gradual 29 28 
Sudden 73 72 
Symptoms (QTF classification) 
LBPonly 57 56 
Referral above knee 21 21 
Referral below knee 24 24 
Analgesic use 
No 45 44 
Yes 57 56 
Duration of Pain (weeks) 2.9 1.5 
Straight Leg raise-Right 67.4 17.2 
Straight Leg raise-Left 68.0 16.3 
ALBPSQ 91.9 28.6 
V AS (usual pain intensity) 5.4 2.3 
RMDQ 11.3 6.2 
MZSRDS 21.9 10.8 
MSPQ 7.4 5.2 
STAIS 12.8 4.0 
SF36 physical functioning 61.2 25.8 
SF36 role physical 19.4 32.2 
SF36 bodily pain 33.4 16.2 
SF36 general health 84.0 16.2 
SF36 vitality 52.1 12.7 
SF36 social functioning 49.1 13.1 
SF36 role-emotional 68.4 40.4 
SF36 mental health 66.6 19.5 
SF36 health transition 3.1 0.9 
EuroQol Total Score 1.2 0.7 
EuroQol Thermometer 66.8 20.2 
Key for table 4.3 
Dependant variable Scale 
ALBPSQ Acute low back pain screening questionnaire 0-210 higher scores = greater risk of chronicity 
V AS visual analogue scale usual pain intensity 0-10 higher score = more pain 
RMDQ Roland and Morris disability Questionnaire 0-24 higher score = more disability 
MZSRDS modified Zung selfrating depression scale 0-69 higher score = more depressive symptoms 
MSPQ Modified somatic perception questionnaire 0-39 higher score = more distress 
ST A1S State anxiety index 6-24 higher score = more anxiety 
SF36 physical functioning 0-100 higher score = better function 
SF36 role physical 0-100 higher score = better health 
SF36 bodily pain 0-100 higher score = less pain 
SF36 general health 0-100 higher score = better health 
SF36 vitality 0-100 higher score - more vitality 
SF36 social functioning 0-100 higher score = better social function 
SF36 role-emotional 0-100 higher score - better emotional health 
SF36 mental health 0-100 higher score - better mental health 
SF36 health transition 1-5 higher score - worse health 
EuroQol Total Score 0-1.59 higher score - better health 
EuroQol thermometer 0-100 higher score = better health 
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Dependent Variables 
The literature review revealed a number of pieces of information relevant to the 
measurement of outcome in low back pain. Firstly, the lack of a clear disease process 
means that diagnosis and treatment plans are most often described in terms of 
impairments, functional limitations and disability (Delitto, 1994). Secondly, the 
interactions between these different factors are not always clear (Waddell 1998). 
Thirdly, the psychological dimensions of low back pain are vitally important. Finally 
different interventions impact differently on different factors (Chapter Three). To 
account for these complexities, it is important to measure a number of aspects of the 
low back pain experience when seeking to understand the effect of intervention on 
acute low back pain (Delitto, 1994). 
Deyo et al (1994) in their monograph on outcome measurement in low back pain 
suggest that four dimensions should be measured in low back pain research. These 
include, symptoms, disease specific functional status, generic functional status and 
what they have termed role function, a factor that concerns primarily work issues. An 
outcome measure from the fIrst three factors was chosen as well as measures of 
psychological status or mood as more recent work has emphasised the importance of 
psychological factors in the low back pain experience (Linton 2000). Measurement of 
return to work was part of the original study protocol but was dropped as only 36% of 
the study cohort was off work due to low back pain at Baseline. Details of the four 
dimensions of the acute low back pain experience that were assessed are set out below: 
Pain. 
Visual Analogue Scale (VAS). Usual Pain IntenSity. Severity of usual or average pain 
experienced during the preceding week was assessed using an II-point visual analogue 
scale (VAS) (Carlsson 1983). A horizontal line was marked at I-centimetre intervals 
that were numbered from 0 to 10. 0 was defmed as 'no pain' and 10 'worst pain'. The 
VAS is the most commonly used measurement of pain in acute low back pain research, 
so was chosen to help facilitate study comparisons and possible statistical pooling. 
Usual pain intensity was chosen for analysis as Bolton (1999) recently found that the 
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V AS Usual Pain Intensity was the best predictor of actual average pain intensity during 
the preceding week for patients with low back pain. 
The McGill Pain Questionnaire (Melzak 1987) is also used in some acute low back pain 
research. It differs from the VAS primarily in that it also uses descriptors of pain and 
provides some measure of the affective properties of pain. A recent comparative study 
on the responsiveness of the McGill and the VAS (Scrimshaw and Maher 2001) found 
the V AS to be more responsive than the McGill and suggested the V AS is better suited 
for measuring pain in clinical trials. Furthermore, a number of more specific measures 
of mood and affect were included as separate dependant variables. 
Functional disability. 
Roland and Morris Disability Questionnaire (RMDQ) (Roland and Morris 1983a). 
Developed from items on the Sickness Impact Profile (Bergner et a11976a,b 1981), the 
RMDQ is a 24-item questionnaire that measures restriction in everyday activities for 
patients with low back pain. There are a number of low back pain specific disability 
questionnaires available (Beattie and Maher 1997, Deyo et aI, 1994). The RMDQ was 
chosen primarily as it has been tested for the minimal level of detectable change 
(Stratford et aI, 1996), an important feature for the analysis to be carried out in Chapter 
Five. It has also been shown to demonstrate good levels of reliability (Kopec et al 
1995) and sensitivity to change (Beurskens et al 1996). 
Furthermore, a recent international task force on outcome measurements in low back 
pain recommended the RMDQ as the preferred disability measure (Bombardier, et al 
2001). It is more sensitive to change than the Oswestry Low Back Pain Disability 
Questionnaire (Beurskens et al 1996) as well as being quicker to complete and more 
acceptable to patients (Roberts, 1991, cited in Waddell 1998). 
General health status. 
Deyo et al (1994) advocate the measurement of generic health status in low back pain 
research to help identify complications or side effects in areas of function not 
specifically spine related as well as providing a common measure to compare the 
impact of back problems on health with other disease processes. The non-specific and 
heterogeneous nature of simple low back pain also supports the use of generic measures 
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of health. Moreover, as the study compares two different, comprehensive models of 
care for acute low back pain and thus has implications for health care decision making 
it was felt that measuring overall health improvement was particularly important in this 
trial. Two measures of generic health status were chosen, one to measure different 
dimensions of general health and one to evaluate health overall. 
i. Short Form 36 (SF36) (Ware et al1992 1996). The SF 36 provides a comprehensive 
and psychometrically sound way to measure health by scoring standardised responses 
to standardised questions. The questionnaire comprises nine multi-item scales that 
assess dimensions of health from the patients' perspective. Scale scores are transformed 
to a 0-100 scale with higher scores indicating better health. The scales are: Physical 
Functioning (the extent to which current health limits physical activities, 10 items), 
Role Functioning-Physical (the extent to which current health interferes with work or 
other daily activities, 4 items), Bodily Pain (Pain intensity and effect of pain on work, 2 
items), General Health (Personal evaluation of five health items), Vitality (feeling 
energetic and full of life versus tired and worn out, 4 items), Social Functioning (extent 
to which health problems interfere with social activities, 2 items), Role Functioning-
Emotional (extent to which emotional problems interfered with work or other daily 
activities, 4 items), Mental Health (general mental, 5 items) and Reported Health 
Transition (evaluation of current health compared to one year ago, 1 item). The 
subscales are suitable for separate analysis (Anderson et a11993) 
ii. Euro Qol EQ5D (I'he EuroQol Group, 1990). The EuroQoL EQ-5D is a standardised 
non-disease-specific instrument for describing and measuring quality of life defmed in 
terms of mobility, self-care, usual activity, pain or discomfort and anxiety or 
depression. Profiles scores are converted to a single score based on 'sets of values' 
derived from general population samples that represents overall 'Quality of Life' 
(EQtot). Scores range from 0 to 1.59 with the higher score indicating better health. 
Patient's self-perception of their general health is also measured on vertically orientated 
VAS, or 'health thermometer'. The score is derived by measuring along the 100 mm 
line. The higher the number the greater the self perceived health (EQht). 
Both scales demonstrate good levels of reliability, sensitivity, validity and internal 
consistency when used on subjects with pain problems (Essink et a11997, Bronfort and 
Bouter, 1999, Hurst et a11994) 
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Mood. 
The psychological features found to be most strongly associated with low back pain are 
depression, anxiety, increased bodily awareness, fear and anger (Main 1998). Most 
patients have a complex but variable mixture of these emotions (Main 1998). To help 
capture a comprehensive picture of the emotional state of subjects three of the 
psychological measurement tools most commonly used in low back pain research were 
chosen. 
i. Modified Zung Self-Rating Depression Scale (MZSRDS) (Main and Waddell 1984). 
The MZSRDS is a measure of depressive symptoms, which have been shown to be 
important dimensions of the low back pain experience (Linton 2000) and a reasonable 
predictor of outcome (Main et aI., 1992). The key feature of depression is a negative 
view of oneself, the world and the future (Main, 1998). The MZSRDS contains 23 
questions that are scored on a 0-3 scale yielding a maximum score of69. Scores of less 
than 17 are regarded as normal, between 17 and 33 is thought of as at risk, while scores 
over 33 indicate depression (Main 1998) 
ii. Modified Somatic Perception Questionnaire (MSPQ) (Main 1983). The MSPQ is a 
uni-dimensional measure of heightened autonomic and somatic awareness, or 'somatic 
anxiety' and is usually thought of as a form of psychological distress. The MSPQ is 
scored on a 0 - 39 scale. Scores less than 12 are regarded as normal. The MSPQ has 
been shown to be an important predictor of outcome (Main et aI., 1992) and particularly 
useful when used in conjunction with the MZSRDS (Burton et al 1995) 
iii. Items/rom the State Anxiety Index - STATE (STAI-S) (Spei/berger (1983). Six items 
were selected from the ST AI-S (a measure of affect associated with current or state 
anxiety) to provide a simple and brief measure of anxiety. The items selected were; I 
feel calm, I feel tense, I feel upset, I feel relaxed, I feel content, I am worried. Item 
scores were summed (after reverse scoring 3 items) resulting in a scale ranging from 6 
- 24 in which increasing scores represent increasing levels of current anxiety. Anxiety 
is regarded as one of the most basic emotions in illness (Main, 1998) and has been 
shown to have a major effect on health care utilisation and the decision to consult 
health care providers (Leigh and Reiser 1980 in Main 1998). 
All three scales have the added advantage of being quick and easy to administer, easy 
to score and proven reliability and validity. 
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The questionnaires used for each of the dependant variables are presented in Appendix 
V. 
Statistical Methods. 
Standard descriptive statistics were employed to describe the baseline characteristics of 
the full data set. The baseline characteristics of the two randomised groups were 
compared using Fisher's exact test for categorical variables and two sample t-tests for 
continuous variables. Chi-square tests were used to compare the proportion of patients 
in the two groups who responded to the follow up assessments. Regression models 
investigated whether there was any interaction between group and responder status for 
each baseline variable. Between group differences in treatment number were analysed 
using independent sample t-tests. 
The main hypotheses to be tested are concerned with group differences at short and 
long term follow up. All data analysed to answer these questions was interval data 
(Howell 1992), except for the independent variable of group allocation. This was 
scored as 0 or 1 for the analysis so can also be considered interval data. To test the main 
study hypotheses an a priori decision was made to use statistical tests that conformed to 
four major criteria. 
I.Multivariate. The statistical test must be multivariate in that it must allow for the 
examination of relationships between multiple independent variables and a single 
quantitative dependent variable. 
2.Statistical Control. It is desirable to examine the effect of group on outcome after 
removing the potential confounding effects of any baseline variability between the 
groups. With only fifty subjects per group there would be a high likelihood of non-
equivalence at baseline so consideration needs to be given to the amount of change in a 
variable over time after taking into account any differences at baseline. 
3.1nteractions. The method of analysis must account for variability ill baseline 
covariates. The complex and multifaceted nature of the low back pain experience 
necessitates using a statistical analysis that accounts for these interactions. 
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4.Effect Size. The methodology must give an easily interpretable idea of effect size. 
There has been a general reluctance in low back pain research to discuss and describe 
effect size. This is particularly true of trials on manipulatio~ probably because the 
effect sizes are so small. It is important that trials on low back pain begin to consider 
clinical significance, not just statistical significance (Herbert 2000). Furthermore, this 
concept is particularly important when attempting to answer the final study question 
about the relative merit of 'assess/advise/treat' or 'assess/advise/wait'. 
Multiple regression is the statistical model that most closely conforms to these four 
criteria. The MANCOVA model fulfils the first three criteria but does not normally 
provide a ready measure of effect size. Therefore the main research questions were 
addressed by multiple regression techniques. 
Covariates. 
To adjust for baseline characteristics and the potential confounding effects of missing 
data at follow up six baseline co-variates were chosen. The decisions of what covariates 
to use were based upon the literature review of the main predictors of outcome (see 
Chapter Two) as well as an attempt to capture information from the various domains of 
the low back pain experience (Deyo et al 1994). The covariates relating to subjects 
symptoms were VAS usual pain intensity and QTF Classification. For function the 
RMDQ was used and for psychological status the MZSRDS and MSPQ scores were 
controlled for. Finally the ALBPSQ was also included. It contains questions that relate 
to a number of functional, psychological, work and pain related issues. The baseline 
value of the dependant variable being analysed was also included as a coefficient in 
each regression analysis. 
Long-term follow up 
After adjustments for baseline co-variates, regression co-efficients and their associated 
p values were calculated for each dependant variable at 6 weeks and at long-term 
follow up. Long-term follow up estimates were derived from all available data at 3 
months and 6 months. If only one value was available from either time point this was 
used. Ifboth values were available they were both integrated into the analysis. This was 
done primarily to account for the higher than expected drop out rate at long-term follow 
up. The suitability of this approach was tested by fitting a regression model for each 
outcome variable containing effects for group, assessment time (6 weeks, 3 months 6 
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months) and an interaction between assessment group and assessment time as 
independent variables. Data were analysed according to an intention to treat approach. 
The regression models used robust sandwich estimates of the standard errors of the 
regression co-efficients to take account of any correlation between the repeated 
assessments on the same subject. As repeated assessments on the same subject are 
likely to be correlated, each separate test reanalyses some of the variance and therefore 
increases the error rate. The robust sandwich estimates attempt to minimise this error. 
Sensitivity analyses were performed by repeating the regression analyses using 'last 
value carried forward' for those patients who did not respond to follow up assessments. 
The statistical analysis was performed using Stata-Release 6 statistical software (stata 
statistical software 2000) and the Statistical Package for the Social Sciences version 7 
(SPSS for windows 1996). Caroline Dore, senior statistician at the Medical Research 
Council Clinical Trials Unit, undertook the main analysis 
Results. 
Sample Derivation 
804 patients were considered for eligibility in the study. Following the application of 
the exclusion criteria, 102 (13%) patients were randomised to either the 
'assess/advise/treat' (n 50) or the 'assess/advise/wait' (n 52) group. 1 patient from 
each group was excluded after randomisation due to commencing litigation. The data 
presented is the analysis on the remaining 100 subjects. Figure 4.1 graphically 
represents the sample derivation. 
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Figure 4.1. Progression of participants through the trial 
Assess/adviseIWait 
n=50 
n=804 assessed 
for eligibility 
n=664 excluded 
level 1 (seefig4.1) 
n=140 assessed 
in de artment 
n=38 excluded at level 2 
(see fig 4.2) 
n=102 randomised 
Short term follow up 
n=35 
Long term follow up 
n=30 
Short term follow up 
n=30 
Baseline data. 
Long term follow up 
n=33 
Table 4.4 provides a summary of the baseline values for the intervention 
(assess/advise/treat) and control (assess/advise/wait) groups as well as the 
corresponding p values for group differences. No significant differences were found 
between the two groups for any of the baseline values measured, indicating success of 
the randomisation process. 
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Table 4.4 Baseline characteristics for assess/advise/wait and assess/advise/treat 
(See Table 4.3 for key) 
assess advise treat assess advise 
group n=49 aroup n-51 
Variable n mean sd n mean 
Sex (Female) 19 21 
Age (yrs) 34.3 9 35.2 
Body Mass Index 25.9 
(BMi) 
3.7 25.3 
Not working 21 16 
due to LBP 
QTF Classification 1.81 0.85 1.53 
Pain (VAS) 5.7 2.0 4.7 
RMDQ 12.3 6.1 9.5 
ZSRDS 19.8 9.7 23.7 
MSPQ 6.6 4.8 8 
STAIS 12.6 3.4 13 
ALBP Screening 95.1 23.1 89.2 
Question naire 
S36 bodily pain 33.6 17.7 33.1 
SF36 rOle-Dhysical 17.4 34.7 21.1 
SF36 physical 58.8 25.4 65.8 
functioning 
SF36 general health 86.9 12.1 81.5 
SF36 vitality 49.1 13.7 54.6 
SF36 social 48.8 12.4 49.3 
functioning 
SF36 role-emotional 71.3 40.2 66 
SF36 mental health 12.5 17.6 61.6 
SF36 Reported 3.1 0.9 3.1 
health transition 
Euroqol Total Score 1.4 0.7 1.1 
Euroqol Health 64.7 22.1 68.5 
Thermometer 
Number of Treatments. 
wait 
p 
value 
sd 
0.41 
7.9 0.60 
5.0 0.52 
0.57 
0.83 0.11 
2.4 0.18 
6.3 0.06 
11.4 0.08 
5.4 0.17 
4 0.40 
32.4 0.32 
15 0.88 
30.2 0.56 
25.5 0.88 
18.8 0.11 
11.4 0.74 
13.8 0.88 
40.8 0.53 
19.8 0.41 
0.8 0.94 
0.7 0.33 
18.7 0.18 
The initial physiotherapy assessment for both groups included education and advice so 
is counted as a treatment session. Patients in the 'assess/advise/treat' group had a mean 
of 4.7 (sd 3.0 median 4) treatment sessions with the physiotherapist. Patients in the 
'assess/advise/wait' group received a mean of 2.9 (sd 2.7 median 2) treatments. This 
difference is statistically significantly (p<0.01 t-test). However, the 'assess/advise/wait' 
group is comprised of two distinct sets of subjects. Firstly, patients who returned for 
treatment at 6-weeks (n 31) and received a mean of four treatments (sd 2.8 median 
4.0). Secondly, those patients who did not return for treatment at 6 weeks (n=20) and 
had only one physiotherapy contact. There is no significant difference in treatment 
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number between those subjects in the treatment group as a whole and those in the 
control group who returned for treatment (p=0.832 t-test). 
Outcome at six-weeks. 
Table 4.5 summarises the comparisons between the intervention and control groups at 
six-weeks. 
Table 4.5 Group differences at 6-weeks. (See table 4.3 for key) 
mean (sdj mean (sd) P value 
Dependent Variable assess/adviseltreat assess/advise/wait 
VAS (usual Pain) 2.4 (2.0) 3.3 (2.5) 0.22 
STAIS 10.8 (4.2) 13.6(4.5) 0.01 
RMDQ 4.5 (4.5) 6.3(5.9) 0.02 
MZSRDS 14.4 (9.4) 22.8 (12.2) 0.01 
MSPQ 3.9 (5.0) 4.9 (4.3) 0.67 
EuroQol Total Score 0.8 (0.1) 0.7 (0.3) 0.05 
EuroQol Health Them 80 (15) 69(18) 0.006 
SF36 Physical Function 78 (19) 75(19) 0.96 
SF36 Physical Role 61 (43) 50 (43) 0.13 
SF36 Bodily Pain 65 (20) 54 (22) 0.06 
SF36 General Health 89 (13) 77 (19) 0.12 
SF36 Vitality 68 (19) 46 (21) <0.001 
SF36 Social Functioning 79 (21) 63 (25) 0.004 
SF36 Emotional Role 82 (35) 63 (43) 0.11 
SF36 Mental Health 80 (16) 58 (24) 0.002 
SF36 Health Transition 2.9 (0.7) 3.1 (0.9) 0.15 
Pain. Both groups demonstrated significant reductions in pain during the initial 6 
weeks. The early intervention group improved their pain scores from an average of 5.8 
at baseline to 2.4 at the 6-week evaluation (p<0.001 t-test), a reduction of 59%. Pain 
scores for subjects in the advice group changed from 5.2 to 3.3 (p=O.004 t-test), a 
reduction of 37%. After controlling for baseline values the regression analysis 
demonstrated that group allocation did not significantly predict pain scores at 6 weeks 
(p=0.22 t-test). Pain improved equally in both groups during the first 6 weeks. This 
comparison is represented graphically in figure 4.2. 
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Figure 4.2. The mean change in pain (VAS) from baseline to 6-month follow-up for the 
two treatment groups. (The scores have been normalised to account for baseline 
variability) 
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Disability. The treatment group demonstrated a statistically significant reduction in 
RMDQ score at 6 weeks (p<O.OOI t-test). The mean score changed from 12.3 at 
baseline to 4.5 at 6-week follow up, a 7.8-point (62%) improvement. This represents 
almost double the minimal detectable change for the RMDQ (Stratford at al 1996). This 
change in disability scores is both statistically and clinically relevant. The difference in 
RMDQ scores for the control group was also statistically significant (p=O.OOI t-test). 
However, the mean change was only 3.2 (34%), less than what would be considered 
clinically meaningful (Stratford et al 1996). The regression analysis demonstrated that 
group allocation significantly predicted RMDQ scores at 6 week follow up (p=O.023 t-
test). Those subjects in the 'assess/advise/treat' group had significantly lower disability 
scores at 6 weeks. This comparison is represented graphically in figure 4.3 
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Figure 4.3. The mean change in disability (RMDQ) from baseline to 6-month follow-up 
for the two treatment groups. (The scores have been normalised to account for baseline 
variability). 
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Mood. There was a significant improvement in MZSRDS over the initial 6-week period 
in the treatment group (p=O.012 t-test) but not in the control group (p=0.959 t-test). 
While the mean MZSRDS in the 'assess/advise/treat' group improved by 4.1 (22%) the 
mean scores for the 'assess/advise/wait' group remained unchanged. The regression 
analysis demonstrated that group allocation significantly predicted MZSRDS scores at 
6 week follow up (p=O.013 t-test). Those subjects in the 'assess/advise/treat' group had 
significantly less depressive symptoms at 6 weeks. This comparison is represented 
graphically in figure 4.4 
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Figure 4.4. The mean change in depressive symptoms (MZSRDS) from baseline to 6-
month follow-up for the two treatment groups. (The scores have been normalised to 
account for baseline variability). 
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The mean STAIS scores for the 'assess/advise/treat' group improved from 12.4 to 10.8, 
representing a 13% decrease. The scores for the 'assess/advise/wait' group worsened 
slightly from 13.4 to 13.6. In neither group were these differences statistically 
significant (assess/advise/treat p=0.112, assess/advise/wait p=.534 t-test). The 
regression analysis demonstrated that group allocation significantly predicted ST AIS 
scores at 6 week follow up (p=0.024 t-test). Those subjects in the 'assess/advise/treat' 
group had significantly lower anxiety scores at 6 weeks. 
Both groups demonstrated improvements in somatic distress over the initial 6-week 
period. The mean MSPQ for the treatment group improved from a baseline value of 6.8 
to 3.9 at 6 weeks (43%). This change was statistically significant (p<0.001 t-test). The 
control group changed from 7.5 at baseline to 4.9 at 6 weeks (35%); this change was 
also statistically significant (p=0.005 t-test). After controlling for baseline values the 
regression analysis demonstrated that group allocation did not significantly predict 
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somatic distress scores at 6 weeks (p=0.22 t-test). Somatic distress improved equally in 
both groups during the first 6 weeks. 
General Health. For the intervention group the EuroQol composite score improved 
from 0.60 at baseline to 0.82 at 6 weeks, a change of 0.22 (37%). This change was 
statistically significant (p<0.001 t-test). The control group demonstrated a non-
significant change in scores at short-term follow up (p=0.613 t-test). From a baseline 
value of 0.60 the mean score had improved to 0.69 by 6 weeks (15%). The regression 
analysis demonstrated that group allocation significantly predicted EuroQol composite 
scores at 6 week follow up (p=0.05 t-test). Those subjects in the 'assess/advise/treat' 
group had significantly better self-rated general health at 6 weeks. 
The EuroQol health thermometer scores exhibited similar results. The intervention 
group demonstrated a 24% improvement in general health from 64.3 to 79.9. This 
difference was significant (p=0.001 t-test). The mean score in the control group 
remained stable over the initial 6 weeks (p=.464 t-test). The regression analysis 
demonstrated that group allocation significantly predicted EuroQol health thermometer 
scores at 6 week follow up (p=0.006 t-test). Those subjects in the 'assess/advise/treat' 
group had significantly better self-rated general health at 6 weeks. 
The results from the SF36 represent nine different dimensions of general health status. 
The results from the regression analysis demonstrate that group allocation significantly 
predicted scores for vitality (p<0.001 t-test) social functioning (p=0.004 t-test) and 
mental health (p=0.002 t-test). Subjects in the 'assess/advise/treat' group had 
significantly better self rated vitality, social functioning and mental health. No 
significant differences were seen between groups for physical function (p=0.956 t-test), 
physical role (p=0.132 t-test), bodily pain (p=0.057 t-test) general health (p= 0.118 t-
test) or emotional role (p=0.113 t-test) 
Effect size at short term follow up. 
The size of the treatment effect is represented by the change in the R square as well as 
by calculating the regression co-efficient. Table 4.5 summarises these results for the 
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variables that displayed statistical significance at short term follow up. Group allocation 
explained 20% of the variance in RMDQ, 23% of the variance in MZSRDQ, 21% for 
ST AIS, 15% for EQtot, 23% for EQht and 25%, 26% and 14% for SF36 vitality, social 
function and mental health respectively. 
Table 4.6. Size of treatment effect at short-term follow up 
Dependent Variable Change in the R square Regression Co-efficient (SE 
Treat-Advise 
RMDQ 0.20 
-2.9(1.3) 
MZSRDQ 0.23 
-7.0(2.7) 
STAIS 0.21 -2.7(1.0) 
EQ total score 0.15 0.13(0.06) 
EQ health thermometer 0.23 12(4) 
SF36 Vitality 0.25 18(5) 
SF36 Social Function 0.26 16(5) 
SF36 Mental Health 0.27 14(4) 
The results indicate that involvement in an active physiotherapy programme leads to 
superior outcomes when compared to advice on staying active. Subjects involved in the 
physiotherapy programme had less low back pain related disability, fewer depressive 
symptoms, less anxiety and better general health. What is more, the effect sizes are 
moderate and the differences clinically meaningful. 
Outcome at long-term follow up. 
The analysis between group and time through out the follow up period indicated a 
significantly interaction for the SF 36 Vitality scale (p=0.05). Inspection of the data 
indicated that initial improvements in vitality for the 'assess/advise/treat' group and 
deterioration for the 'assess/advise/wait' group began to resolve during the follow up 
periods and by six months both groups exhibited similar mean scores. No other 
dependant variable demonstrated any significant interactions between group and time 
enabling the data from three and six months to be combined to form a single score. 
Table 4.6 summarises the comparisons between intervention and control at long-term 
follow up. 
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Table 4.7. Comparison between groups at long-term follow up. (see table 4.3 for key) 
Long term mean [sd) P value 
Dependent Variable assess/advise/treat assess/advise/wait 
VAS (usual Pain) 2.4 (2.S) 2.6 (2.S) 0.61 
STAIS 10 (3.8) 13.4 (S.S) 0.01 
RMDQ 4.2 (S.2) 4.7(S.6) 0.94 
MZSRDS 13.4 (10.4) 22.9 (14.9) 0.001 
MSPQ 3.6 (3.S) 6.7 (8.4) 0.004 
EuroQol Total Score 0.84 (0.22) 0.74 (0.26) 0.13 
EuroQol Health Them 81 (16) 68 (19) 0.009 
SF36 Physical Function 84 (18) 82 (19) 0.72 
SF36 Physical Role 74 (43) 69(40) 0.6S 
SF36 Bodily Pain 72 (18) 66(20) 0.32 
SF36 General Health 90(14) 78 (22) 0.11 
SF36 Vitality 67(20) 60-(22) 0.09 
SF36 Social Functioning 86-(20) 72(28) 0.07 
SF36 Emotional Role 87 (27) 71 (4S) 0.03 
SF36 Mental Health 81 (18) 64 (25) 0.04 
SF36 Health Transition 2.S (0.9) 2.8 (1.0) 0.05 
Pain. Both groups demonstrated significant reductions in pain at long term follow up. 
The early intervention group improved their pain scores from an average of 5.7 at 
baseline to 2.4 (p<O.OOI t-test), a reduction of 58%. Pain scores for subjects in the 
advice group changed from 5.2 to 2.6 (p<O.OOI t-test), a reduction of 50%. After 
controlling for baseline values the regression analysis demonstrated that group 
allocation did not significantly predict long-term pain scores (p=0.29 t-test). Pain 
improved equally in both groups during the study period. (see figure 4.1). 
Disability. The treatment group demonstrated a statistically significant reduction in 
RMDQ score at long term follow up (p<O.OOI t-test). The mean score changed from 
12.3 at baseline to 4.2 at long term follow up, an 8.l-point (66%) improvement. The 
difference in RMDQ scores for the control group was also statistically significant 
(p<O.OOI t-test), with a mean change of 4.3 (45%). The regression analysis 
demonstrated that group allocation did not significantly predicted RMDQ scores at long 
term follow up (p=0.32 t-test). While RMDQ scores were significantly different at 6 
weeks this difference had disappeared by 3 months. (see figure 4.3). 
Mood. There was a significant long-term improvement in MZSRDS in the treatment 
group (p=O.002 t-test) but not in the control group (p=O.l90 t-test). While the mean 
MZSRDS in the 'assess/advise/treat' group improved by 4.7 (25%) the mean scores for 
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the 'assess/advise/wait' group worsened slightly. The regression analysis demonstrated 
that group allocation significantly predicted MZSRDS scores at long term follow up 
(p=0.001 t-test). Those subjects in the 'assess/advise/treat' group had significantly less 
depressive symptoms. (see figure 4.4). 
The mean STAIS scores for the 'assess/advise/treat' group improved from 12.4 to 10.3, 
representing a 17% decrease. The scores for the 'assess/advise/wait' group worsened 
slightly from 13.4 to 13.5. In neither group were these differences statistically 
significant ('assess/advise/treat' p=0.096, 'assess/advise/wait' p=0.252 t-test). The 
regression analysis demonstrated that group allocation significantly predicted ST AIS 
scores at long term follow up (p=0.002 t-test). Those subjects in the 
'assess/advise/treat' group had significantly lower anxiety scores. 
The long-term results for somatic distress were different to those seen at 6 weeks. The 
mean MSPQ for the treatment group improved by 46%, from a baseline value of 6.8 to 
3.7 at long term follow up. This change was statistically significant (p<0.001 t-test). 
The control group changed from 7.5 at baseline to 6.1 at long term follow up (19%). 
This change was also statistically significant (p=0.005 t-test). After controlling for 
baseline values the regression analysis demonstrated that group allocation did 
significantly predict long-term somatic distress scores (p=0.008 t-test). Somatic distress 
was significantly less in the 'assess/advise/treat' group. 
General Health. For the intervention group the EuroQol composite score improved 
from 0.60 at baseline to 0.83 at long term, a change of 0.23 (38%). This change was 
statistically significant (p<0.001 t-test). The control group also demonstrated a 
significant change in scores at long-term follow up (p=0.016 t-test). From a baseline 
value of 0.60 the mean score had improved to 0.72 by the end of the study period 
(200/0). The regression analysis demonstrated that group allocation did not significantly 
predict long-term EuroQol composite scores (p=0.10 t-test). The long-term 
improvements in general health scores were the same for both groups. 
The EuroQol health thermometer scores behaved slightly differently. The intervention 
group demonstrated a 25% improvement in general health from 64.3 to 80.6. This 
difference was significant (p=0.004 t-test). The mean score in the control group 
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changed very little over the study period, from a baseline value of 69.2, to 67.9 at long 
term follow up. This difference was non significant (p=0.644 I-test). The regression 
analysis demonstrated that group allocation significantly predicted long-term EuroQoI 
health thermometer scores (p=0.009 I-test). Those subjects in the 'assess/advise/treat" 
group had significantly better self-rated general health at long term follow up. 
The results from the SF36 represent nine different dimensions of general health status. 
The results from the regression analysis demonstrate that group allocation significantly 
predicted scores for emotional role (p=0.03 I-test), mental health (p=0.04 I-test) and 
health transition (p=0.05 I-test). Subjects in the 'assess/advise/treat' group had 
significantly better self-rated mental health and emotional well-being and were more 
likely to perceive their general health to have improved in the last year. No significant 
differences were seen between groups for physical function (p=0. 72 I-test), physical 
role (p=0.65 I-test), bodily pain (p=O.32), general health (p= 0.11 I-test), vitality 
(p=0.09 I-test) or social function (p=0.07 I-test). 
Effect size at long-term follow up. 
The size of the treatment effect at long-term follow up is represented by the change in 
the R square as well as the by calculating the regression co-efficient. Table 4.6 
summarises these results for the variables that displayed statistical significance at long 
term follow up. Group allocation explained 12% of the variance in MSPQ, 23% of the 
variance in MZSRDQ, 11% for ST AIS, 11% for EuroQol health thermometer and 12%, 
6% and 5% for SF36 Emotional Role, Mental Health and Health Transition 
respectively. 
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Table 4.8. Size of treatment effect at long-term follow up 
Dependent Variable Change in the R square Regression Co-efficient (SE 
Treat-Wait 
MSPQ 0.12 
-2.6(0.9) 
MZSRDQ 0.23 
-7.8(2.3) 
STAIS 0.11 
-2.4(0.9) 
EQ health thermometer 0.11 13(5) 
SF36 Emotional Role 0.12 17(8) 
SF36 Mental Health 0.06 11(5) 
SF36 Health Transition 0.05 
-0.04(0.2) 
Long-term outcome is affected by the timing of treatment. Patients who receive early 
treatment are less anxious, less distressed, display less depressive symptoms and rate 
their general health as better. The psychological features of general health particularly 
seem to be better in those patients receiving early treatment. 
Patient Attrition 
65 patients (64%) at 6 weeks and 63 patients (62%) at long-term follow up returned 
their assessments. There was no difference between the groups in the number of 
patients who returned questionnaires at either 6-week (chi square=1.75, p=O.19) or 
long-term follow up (chi-square=O.004, p=O.95). Regression analyses were used to 
explore the baseline characteristics of those who did respond and those who did not 
respond to follow up. None of the baseline variables were significantly different 
between responders and non-responders (p>O.05). 
The potential effect of missing data was explored by re-fitting the regression models 
(for both short and long term effects of treatment) with missing data replaced by the last 
value carried forward (L VCF) (Howell 1992). Apart from V AS for usual pain intensity 
(short-term follow up was significantly lower in the 'assess/advise/treat' group 
(regression coefficient=-1.2, se=O.5, p=O.02)), there were no other differences between 
these models and the regression models from which cases with missing data had been 
deleted. 
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Discussion 
Baseline 
This study was undertaken in the physiotherapy department of a small metropolitan 
National Health Service Hospital. Patient baseline characteristics (table 4.4) indicated 
that on average patients fell within the normal range of distress or illness behaviour 
(Main et aI., 1992). However 41 % (n 38) of patients were assessed at baseline as either 
at Risk for Depression or Distressed - Depressive (Main et aI., 1992). Similarly 31 
patients (30%), demonstrated risk of long term work loss as assessed by the Yellow 
Flags Questionnaire (Linton and HalldeD, 1998). These fmdings indicated that an 
important proportion of patients with acute low back pain referred for physiotherapy in 
a primary care setting exhibited psychosocial features associated with poor outcome 
(Main et aI., 1992, Linton and Hallden 1998, Linton 2000). These fmdings further serve 
to highlight the importance of including psychosocial assessment and treatment as part 
of the treatment model. 
The study was driven largely by the discrepancies that exist in recently published UK 
(CSAG 1994, Waddell et al 1999, Effective health Care 2000) and international low 
back pain guidelines (Koes et al 2001). The primary aim was to begin the search for 
what might constitute the optimal physiotherapy care for patients with simple acute low 
back pain. In this study the defmition of simple low back pain offered by most National 
Guidelines (Koes et al 2001) was used as the inclusion criteria for the study, yet 
relatively few acute low back pain patients referred to the department fulfilled these 
criteria. The most conservative estimate from the data is that 73% of acute low back 
pain patients referred fell outside the criteria for simple acute low back pain (table 4.1). 
Furthermore, the 804 patients logged only represent those referred into the 
department's acute service. During the study period a further 1800 low back pain 
patients were referred into the chronic services offered by the department. These 
fmdings have clear implications for the utility of these guidelines in primary care, as the 
population presenting for treatment might not represent the population from which the 
evidence base is derived. This was an unexpected fmding and an unexpected 
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shortcoming of the available evidence based guidelines. It is imperative that 
physiotherapists and indeed all health care professionals become aware of the 
demographics of their client group and interpret and implement guidelines in keeping 
with these characteristics. 
Six-week follow-up 
Analysis at this time point enabled the fIrst research question to be answered, that is, do 
patients treated with an active physiotherapy programme differ significantly from 
patients who have received advice on staying active only. Those patients participating 
in the treatment model demonstrate superior outcomes in measures of disability, 
general health, anxiety, depressive symptoms, mental health, social function and 
vitality. In the short term at least, it appears that the physiotherapy model is a superior 
intervention to advice on staying active for patients with acute low back pain. This is in 
keeping with findings on sub-acute low back pain (Torstensen, et al 1998). The 
treatment model was successful in positively influencing a number of different aspects 
of the low back pain experience and the effect sizes were reasonably large. The model 
favourably affected function, mood and general health but did not influence usual pain 
intensity. Both groups demonstrate signifIcant reductions in pain over the fITst 6 weeks, 
and while this difference is considerably larger in the control group, the difference is 
not signifIcant when baseline co-variates are included in the analysis. 
The results that this trial demonstrates differ signifIcantly from the majority of literature 
on the physical management of acute low back pain. Firstly, while 6 weeks is the short-
term follow up period used in this study, it is considerably longer than the short-term 
follow up period used in the majority of trials reviewed in Chapter Three. Indeed in 
most trials demonstrating short-term benefIt of physical treatment the effects were only 
seen at much earlier time points, having largely disappeared by 6 weeks (Little et al 
2001, Dettori et al 1995, Chok et al 1999, Wilkinson et al 1995). This is particularly 
true of manipulation studies (Hadler et al 1987, Curtis et al 2000, Hoehler et al 1981, 
Matthews et al 1988, MacDonald and Bell 1990, Farrell and Twomey 1982). This 
fmding suggests that it is doubtful that the effects seen are attributable solely to the 
manual therapy component of the treatment model. Furthermore, as both groups 
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received advice on staying active, this is unlikely to represent the major reason for the 
treatment effects seen, though it cannot be discounted that the 'assess/advise/treat' 
group had greater opportunity for this message to be reinforced during the initial 6 
weeks. 
Only the papers by Blomberg et al (1992, 1993, 1994) and Stanko vic and 10hnell 
(1990) provide results comparable with the present investigation. Interestingly, while 
the treatment content might not be exactly comparable, all three studies take a 
pragmatic, individualised approach to treatment and both include a number of 
modalities within the treatment package. Also explicit within all three studies is the 
idea of monitoring the effect of treatment and progressing or modifying the intervention 
if treatment goals are not met. The present study ensured this approach by the setting of 
long and short-term goals at the onset of treatment. Blomberg et al (1992) included a 
review process within their treatment algorithm and the philosophy of the treatment 
model investigated by Stanko vic and 10hnell (1990) strongly emphasises the 
importance of reassessment in determining the content and progression of treatment 
(McKenzie 1981). 
However, the results of the present study differ from the results obtained by Blomberg 
(1992) and Stanko vic and 10hnell (1990) in one important aspect. In both of these 
studies the treatment model significantly improved pain. Review of the treatment 
content offers some explanation for this fmding. Firstly, Blomberg et al (1992) 
employed steroid and anaesthetic injection of spinal soft tissue in his treatment model. 
This intervention was generally reserved for those patients who had local back or 
buttock pain that was not satisfactorily resolving with the package of manual therapy, 
exercise and traction. This study contained an additional treatment option that is 
specifically designed to relieve pain. Secondly, the McKenzie (1981) model of 
treatment employed by Stankovic and 10hnell (1990) relies almost exclusively on 
patient's pain responses to dictate treatment content. Conceivably such an approach 
would be more efficacious in the treatment of pain. 
The treatment model in the current study placed more emphasis on improving function 
and achieving functional goals and milestones, possibly to the detriment of optimally 
affecting pain. This fmding is particularly germane given the results of two recent 
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studies that have explicitly sought to document the reasons for treatment success. Both 
Mannion et al (2001) and Woby et al (2001) found that pain reduction was one of the 
variables that most strongly predicted favourable functional outcome in patients with 
low back pain. Chapter five is concerned with further investigating these issues within 
the present study to help suggest refmements and improvements that could be made to 
the present model. 
It is interesting to reflect on what approaches have been shown to be most successful in 
the management of acute low back pain. All guidelines offer support for medication 
and advice on staying active (Koes et al 2001). These two treatments could be thought 
of as non-specific interventions, that is, they have general effects and would offer the 
same benefit to patients regardless of the reason for the back pain. Secondly, studies 
that have taken a pragmatic approach to treatment provision, providing a diverse 
treatment model from which the most appropriate interventions for each individual are 
chosen, have demonstrated significant long and short-term benefit (Blomberg et al 
1992, 1993, 1994, Stankovic and Johnell 1990, Linton et al 1993). These two 
approaches offer different solutions to the problems of diagnostic uncertainty and 
heterogeneity within simple low back pain and in effect offer two different paths by 
which the physiotherapy profession can proceed in the development of the management 
of acute low back pain. Some recent physiotherapy research has concerned itself with 
exploring general, less specific treatments for low back pain (for e.g. Klaber-Moffet et 
al 1999, Maher 2000a), while other researchers have investigated more specific 
treatment protocols based on various diagnostic approaches (for e.g. O'Sullivan et al 
1999, Delitto et al1995, van Dillen et aI1998). 
A clear priority in physiotherapy research is to compare an optimal general treatment 
approach with an optimal individualised treatment approach. In the absence of 
comparative studies, calculating and comparing effect size between studies can provide 
some insight into which approach may offer the best results. Effect size can be 
calculated as (postmean -premean)/pre-SD (Mannion, et aI1999). Computations based 
on this formula represent the effects of treatment in standard deviation units 
(Hildebrandt et al 1997). For example an effect size of 0.50 represents an effect of one 
half the standard deviation. The study by Klaber-Moffett et al (1999) offers a useful 
comparison with the present study. The treatment investigated was a physiotherapy 
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supervised exercise classes where the content of the classes was strongly informed by 
available research, the patients had sub-acute low back pain and the treatment took 
place in a UK primary care setting. Moreover, the outcome measures and time scales 
are comparable. 
In the present study the formula yields the value of 1.7 for the RMDQ at 6-weeks. As 
the standard deviation is 4.5 this represents an effect size of 7.7. The corresponding 
result in the Klaber-Moffett et al (1999) study is 0.71. The standard deviation is 4.02 
producing an effect size of 2.9. The other comparable measure is the EuroQol total 
score. The value for the present study is 1.1. The standard deviation for this variable is 
0.1, yielding an effect size of 0.11. For the Klaber-Moffett et al (1999) study the 
corresponding value is 0.69. As the standard deviation is 0.16 the effect size is also 
0.11. 
For disability, these figures suggest an individualised treatment programme is more 
efficacious than a general treatment approach. Conversely, Both approaches seem to 
effect general health equally. This result, however, may simply reflect the poorer 
responsiveness of the EuroQol to change (Garratt et al 2001). It is also worth noting 
that the number of treatments in the Klaber-Moffett study was almost double that of the 
present study. Further research is needed to formally evaluate the relative merits of 
these two approaches. 
One common criticism for the use of specific treatments in the management of acute 
low back pain is the level of diagnostic uncertainty associated with low back pain. The 
discussion in Chapter Three suggested that a structured comprehensive clinical 
reasoning process might offer the best solution to this problem. The results from this 
trial and other pragmatic trials, which demonstrate superior results to trials with more 
strictly defmed treatment protocols, indicate that individual therapists are making valid 
diagnostic decisions, an idea further supported by Levsen et al (2001). In this paper 
subjects were randomised to either a normal physiotherapy group or to treatment by 
therapists who had advanced training in clinical reasoning. An efficiency score was 
calculated that combined functional outcome and treatment number. Those therapists 
with enhanced clinical reasoning skills were significantly more efficient in the 
management of chronic low back pain patients than those with less training in clinical 
152 
reasonmg. It is an imperative of the physiotherapy profession that this reasonmg 
process is explored and dissected to begin the search for physiotherapy specific, valid, 
relevant and reliable diagnostic categories for low back pain. 
Long- term follow-up 
Analysis of data at three and six months enables the second research question to be 
answered, namely, do patients who received physiotherapy early differ significantly 
from patients who were asked to wait six weeks for their treatment. This provides 
insight into the importance of the timing of the intervention. Neither pain nor disability 
was significantly different between the groups during the course of the long-term 
follow up. It seems that these two aspects of the acute low back pain experience are 
unaffected by the timing of intervention. Delaying treatment led to a delay ill 
improvement of disability, but with no long-term consequences for this variable. 
A number of other important outcome variables, however, were adversely affected by 
delaying treatment. Patients seen promptly had significantly less anxiety, depressive 
symptoms and distress. They also had better general health, mental and emotional 
health, and quality of life. The psychosocial aspects of the low back pain experience 
would seem to be strongly influenced by the timing of treatment. It is interesting to note 
that these significant differences in the psychosocial aspects of well being occur despite 
there being no significant differences in the physical aspects of health. Not only are 
there no long-term differences in pain and disability but all the physical sub-scales of 
the SF36 (physical function, physical role, bodily pain and vitality) are equivalent 
between the two groups at long-term follow up. The treatment model seems to be able 
to affect the physical dimensions of low back pain regardless of the timing, but it only 
favourably affects the psychosocial aspects of low back pain when delivered early. 
Related to this is the effect of the treatment model on the patient's general health. The 
EuroQol calculates two different general health scores. One score represents patients 
self perception of their general health based on the score given on the health 
thermometer the second score is calculated from the combination of a number of , 
subscales representing various dimensions of general health. The total health score is no 
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different between groups, while the self perceived health is significantly poorer in the 
control group. It would seem that even though both groups have similar levels of 
physical function and pain, the patients in the control group rate their general health as 
considerably worse, emphasising the importance that psychological well being has on 
perceptions of general health. 
This is the fIrst physiotherapy study to formally include time to treatment as an 
independent variable, and only the second controlled trial on acute low back pain to 
explicitly address this issue (see Chapter Three). The study has shown timing of 
intervention to have an important influence on outcome for an episode of acute low 
back pain, with prompt intervention producing better results. Early physiotherapy 
treatment can improve psychosocial outcomes but delaying the onset of treatment did 
not provide the opportunity for physiotherapy intervention to have this favourable 
effect. 
There is a clear distinction in the responSIveness of physical and psychosocial 
parameters to intervention. Even though the treatment model was primarily a physical 
treatment model there was a strong emphasis in the assessment, clinical reasoning and 
treatment plan on identifying and addressing psychosocial barriers to recovery. The 
model seemed to achieve these goals when applied early, but was unable to favourably 
affect the psychosocial aspects when treatment was delayed. 
Review of the data set suggests that rate of change of pain and disability might offer 
some explanation for these fmdings. The change in disability and pain scores between 
baseline and 6 weeks is a measure of the rate of change of these variables in the short 
term. The rate of change of disability and pain in the 'assess/advise/treat' group was 
nearly 2 Y2 times greater than the control group. The mean change in disability for the 
control group was 3.2 and for the intervention group 7.8. This difference is statistically 
significant (p<O.OOl t-test). The mean change for pain in the early treatment group was 
3.3 and only 1.4 in the control group. This difference was also significant (p=O.Ol t-
test). So while both groups attained similar levels of pain and disability in the long 
term, the rate at which these were achieved differed between the two groups. 
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Both groups were equivalent at baseline on all psychosocial variables and displayed 
moderate levels of psychosocial dysfunction (see above). Also the differences seen at 
long term are essentially due to the intervention group improving and the control group 
remaining relatively static with respect to mood, rather than the control group 
worsening. It might be that as long as patients perceive an improvement and 
progression in their physical condition then the distress, anxiety and concern about their 
health is diminished. If on the other hand the changes in pain and disability are slower 
than expected the patient might remain concerned, anxious and distressed. Furthermore 
a quick resolution of symptoms may lead subjects to view low back pain as a trivial 
problem, which can be easily and quickly 'fIxed'. Whereas delay in the resolution of 
pain and disability leads to a more catastrophic and distressing view of low back pain. 
Chapter Five will attempt to provide more understanding of the interrelationships 
between the physical and psychological aspects of the low back pain experience and 
what factors are responsible for producing favourable outcomes. 
Alternatively, the differential effects seen might simply be due to the difference in 
treatment number. It was anticipated that a relatively large number of subjects in the 
'assess/advise/wait' group would not require further treatment at 6 weeks. The data on 
the natural history of low back pain would suggest a high degree of natural recovery. 
Indeed, this is one of the main reasons for the suggestion of a wait and see approach. 
However, it was also hypothesised that the patients who did return for treatment at 6 
weeks would require more intervention, as their problems would be more chronic. 
Though patients were given a written appointment and reminded of their appointment, 
it was felt that any further attempts to return patients to formal care was not in keeping 
with the philosophy of a wait and see approach. 
The more favourable outcome seen in the 'assess/advise/treat' model of care did entail 
more treatments then the 'assess/advise/wait' group. This difference is totally 
accounted for by the 20 subjects in the 'assess/advise/wait' group who did not re-attend 
for treatment as there is no difference in treatment number between the , 
'assess/advise/treat' group and those within the 'assess/advise/wait' group who did re-
attend. Delaying treatment by 6 weeks does not seem to influence the number of 
sessions required to meet the functional goals of those who undertook formal treatment. 
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The exit point for treatment was dependant on attaining functional goals, which were 
without exception physical goals. The equivalence in physical outcomes between 
groups supports that this model was adhered to and suggests that acute and sub-acute 
patients respond equally favourably and equally quickly in attaining functional goals. 
The failure of treatment to favourably effect psychosocial outcomes in the sub-acute 
stage might have been in part due to the treatment termination being overly dependant 
on physical milestones. Other researchers have noted that the interaction of biological, 
psychological and social variables changes with the stage of the disorder (Waddell 
1998), so while such an approach was effective in dealing with all dimensions of the 
low back pain experience in the acute stage, it might be that over reliance on physical 
milestones is less than optimal in the sub-acute stage. 
The data presented in Chapters Two and Three emphasised the importance of 
psychosocial variables in predicting chronicity in low back pain. The present fmdings 
suggest that early intervention may significantly reduce the chance of chronic problems 
developing. A longer follow up period would be necessary to fully test this hypothesis. 
These are unique and unexpected findings, though it is unclear if the results are a 
feature of the treatment model or are apparent simply because previous studies on acute 
low back pain have not generally included psychological outcome measures. 
Regardless it is important to recognise that these fmdings demonstrate the importance 
of considering a number of aspects of the low back pain experience to fully evaluate the 
effect of any intervention. 
Models of Care 
The third research question asked was do the overall results suggest any meaningful 
differences ill outcome between an 'assess/advise/treat' model and an 
'assess/advise/wait' model. Overall evaluation of the results suggests that patients 
derive considerably more benefit from being involved in an 'assess/advise/treat' model 
of care. Within this model subjects experience short-term benefits in disability, general 
health and mood as well as long-term benefits in mood and general health. 
Furthermore, as delaying treatment significantly delays the resolution of depression, 
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anxiety and distress, there is an increased risk of chronic problems developing when 
treatment is delayed. 
A formal cost analysis was not included in the study plan, though in the short term the 
'assess/advise/treat' model of care would be more expensive given the significantly 
larger number of treatments. This extra cost does, however, lead to large and significant 
improvements in short and long term outcome, and may lead to less chronic problems 
developing. A judgement on the costlbenefits ratio would need to consider both the 
more favourable outcome and the possibility that less future health care resources will 
be utilised by patients in the 'assess/advise/treat' model of care. The lack of longer-
term follow up data precludes any defmitive statements on the comparative costs of the 
two treatment models. 
The CSAG report (1994) called for a change in NHS services for patients with low 
back pain. The report concluded that although there is a high probability that an acute 
attack will settle, the current statistics show that this should not be taken as grounds for 
complacency, inactivity or a policy of 'wait and see' on the part of health professionals. 
The CSAG (1994) report was criticised (Feder and Hemingway, 1995) for basing this 
recommendation on anecdotal evidence and on making a bold claim that the provision 
of 'NHS services at the acute stage ... will prevent chronic pain and disability'. More 
recent evidence based guidelines (Faas et al 1996, Bogduk 2000) have added support to 
this view and have advocated that a 'wait and see' approach to physical intervention is 
more representative of the current evidence base. This study directly compared these 
two models of care. The results indicate that the CSAG recommendation of early 
intervention does produce superior outcomes in both the short and long term. These 
fmdings are in favour of an "early intervention" model of care. 
ALTERNATIVE INTERPRETATIONS OF THE RESULTS 
MISSING DATA 
The greatest threat to the validity of these results is presented by the missing data. A 
number of steps have been taken to minimise this threat. Firstly the statistical model 
used was the most efficient available to control for the possible confounding effects of 
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missing data, as baseline values were controlled for in both long and short term analysis 
(Tabachnik and Fidell 1996). Secondly, combining 3 and 6-month scores into a single 
long-term outcome measure increased the available data for long-term analysis. 
In addition a number of statistical checks were undertaken to investigate the possible 
biasing effect of non-response. There was no difference between the groups in the 
number of patients who returned questionnaires at either 6 week or long term follow up. 
There were no significant interactions between group and responder status for any 
baseline variable, and the sensitivity analysis with missing data replaced by the last 
value carried forward (Howell 1992) produced equivalent results to the regression 
models from which cases with missing data had been deleted. 
The data set was also interrogated in a number of other ways to assess potential for 
bias. The results would be biased by the missing data if the non-responding subjects in 
the 'assess/advise/wait' had better than average outcomes and the non-responders in the 
'asses/advise/treat' group had worse than average outcomes. The data available 
suggests that this is not the case. At 6-weeks, 5 non-responders from the 
'assess/advise/wait' group attended for physiotherapy treatment. Four of the 5 still had 
significant levels of pain and had not achieved their agreed functional goals at this time 
point. Review of the case notes of the 8 non-responders in the early treatment group 
show that by 6-weeks, 5 of the subjects were pain free, had achieved their functional 
goals and completed their physiotherapy treatment. Non-responders at 6-weeks for 
whom long-term follow up data is available do not differ significantly from the rest of 
the cohort at long term follow up. Similarly, non-responders at long-term follow up for 
whom there is 6-week data available are not significantly different from the rest of the 
cohort at 6-weeks. 
A fmal piece of evidence that the non-responders did not bias the results can be seen 
when the reasons for non-response are reviewed. Sixteen of the 29 non-responders 
(55%) did so because they were non-contactable due to a change of address. Such a 
high number of subjects being non-contactable may partly be explained by the 
demographics of the local area, an inner city borough with considerable economic and 
social deprivation. Whatever the explanation, the reason for non-response in a 
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significant proportion of the subjects was due to a factor that is unlikely to introduce 
bias to the results. 
The higher than expected level of patient attrition certainly decreases the confidence in 
the study fmdings. Every attempt made to investigate the possible bias introduced by 
the missing data suggests that the patients who responded were representative of those 
who did not respond. Also, the numbers analysed were lower than the power 
calculation indicated. Replication of these results in a study with lower attrition rates is 
necessary before fmal judgement on these fmdings can be made. 
CHANCE 
The large number of outcome measures used in this study enabled various aspects of 
the low back pain experience to be investigated. However, by using so many variables 
there is an increased possibility that some of the significant results have occurred by 
chance (Howell 1992). Close scrutiny of the data does not support this interpretation of 
the results. While at short-term follow up there are significant treatment effects for a 
variety of factors, the significant long-term outcomes are quite banded. None of the 
measures of symptoms or physical function display any significant treatment effect, 
while significant group differences are seen only in the psychosocial measures. This 
clustering of outcome diminishes the likelihood that these fmdings are a product of 
chance. 
GENERALISABILITY 
There are a number of factors that may limit the generalis ability of the study fmdings. 
The review of studies on early intervention in Chapter 3 highlighted a number of 
studies were early treatment was ineffective or even detrimental (Haig et al 1990, 
Cooper et al 1996, Sinclair et al 1997) and 2 manipulation studies clearly demonstrated 
that earlier intervention does not produce better outcomes (Hadler et al 1987, 
MacDonald and Bell 1990). It became apparent from talking to GP's prior to the study 
and during subsequent study days that their normal referral practice was not to send 
patients to physiotherapy on first consultation for acute low back pain. Patients were 
generally only referred on their second or even third consultation. This is reflected in 
the study sample where the average duration of symptoms for the cohort at initial 
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presentation was 3 weeks. This referral practice meant that a filtering mechanism for 
spontaneous responders was in operation. Less impressive results might be seen in a 
setting where this filtering mechanism is not in place. 
A second threat to the generalisability lies in the level of expertise of the staff. The 
level of experience was considerable, and all but one of the treating therapists had 
postgraduate qualifications in musculoskeletal physiotherapy. This represents a level of 
proficiency that is probably not the norm in most NHS outpatient departments. 
A fmal issue of generalisability lies in the local nature of the model used. The model 
was developed primarily by the author with some consultation with the other members 
of the research team. The model lacks consensus from the wider physiotherapy 
community and this is seen as a priority for further development and use of the model. 
PLACEBO 
Finally it is possible that non-specific treatment effects were responsible for the results 
seen. It was not possible to blind the therapists to treatment allocation. This introduces 
potential for bias, though this is likely to be of minimal significance as the only 
therapist contact was during the performance of active treatment. Of more significance 
is the blinding of subjects to treatment allocation. While subjects were obviously aware 
that they were in an early or a late intervention group, the study design tried to 
minimise the biasing effect of this by introducing a form of quasi-blindness. Subjects in 
the assess/advise/wait group were not aware that there was a possibility of them 
receiving early treatment. While this might not discount a placebo effect on those 
receiving early treatment, it decreases the nocebo effect on those who waited for 
treatment. A more satisfactory way of dealing with this problem would have been to 
involve the assess/advise/wait group in an inactive intervention during the initial 6-
week period. However, this solution reintroduces the problem of therapist blindness and 
is less in keeping with a 'wait and see' philosophy of care. 
Other areas of possible bias were well controlled. Volunteer bias was minimal as only 7 
of 265 patients contacted failed to give consent. Selection bias caused by patients who 
changed treatment did not occur. Detection bias was minimised by collecting data at the 
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set time points of 6 weeks 3 months and 6 months. Finally confounding bias seems 
unlikely as randomisation was successful and multivariate analyses were used. 
CONCLUSION 
The evidence based physiotherapy model developed in Chapter Three was tested in a 
randomised controlled trial that enabled a number of important research questions to be 
answered. Firstly, the model appears to be efficacious, producing significantly better 
short-term outcomes than advice on staying active. Secondly, the effectiveness of the 
model is dependant on the timing of intervention. Delaying physiotherapy treatment 
decreases its effectiveness and increases the risk of chronic problems developing. 
Finally, The overall results support the role of physiotherapy in the management of 
acute low back pain, emphasise the importance of early intervention and suggest that an 
'assess/advise/treat' model of care is superior to an 'assess/advise/wait' model of care. 
Discussion of these findings provides interesting insight into the possible mechanisms 
of action of the intervention as well as some of the possible shortcomings of the modeL 
It is the purpose of the next Chapter to formally explore these issues to develop 
improvements and refmements to the current modeL 
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CHAPTER FIVE 
REFINING THE MODEL 
Introduction 
The fmal aim of this thesis is to try to understand more fully the mode of action of the 
treatment model. The purpose of clinical research should be to add to the evidence 
base, inform clinical practice and extend the theoretical appreciation of the clinical 
condition. The current understanding of low back pain precludes the application of 
research designs that fully address all these issues. Further analysis needs to be 
undertaken to understand the mode of action of the intervention, to help further refme 
the treatment model and gain greater insight into the clinical course of acute low back 
pam. 
Information from a number of sources was used to develop the model. This has 
included case controlled studies, prospective longitudinal cohort studies and clinical 
trials. All these forms of data collection provide important information and answer 
different clinical questions. What is less often investigated is the process that mediates 
change in patients undergoing therapy. A lot is known about what baseline variables 
predict successful outcome (Watson 2000, Waddell 1998, Linton 2000), but the 
important question of what happens during the therapeutic process receives scant 
attention. Investigating the interactions between variables during treatment provides 
insight into how favourable outcome is mediated. This process will enable further 
refinement of physical treatment for acute low back pain patients. 
The increased awareness of the importance of the patient's perspective in shaping 
health care (Deyo et a11994) and the difficulties associated with diagnosis in acute low 
back pain (Chapter Three) have led to an emphasis on patient centred measurement of 
outcome in acute low back pain (Delitto 1994). In most recent studies the aims to 
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improve patients' functional abilities and decrease pain are generally explicit within the 
therapeutic process and are seen as the primary outcome measures. However, Chapter 
Three highlighted the diversity in opinion of how this is best achieved. Clinicians and 
researchers attest to a variety of assumptions associating various aspects of patients· 
performance with meaningful, patient centred outcome. 
Numerous studies have documented change in assorted aspects of performance with 
therapy. Both Gatchel et al (1999) and Leggett et al (1999) report improvements in 
patient self-perceived general health with functional restoration programmes. Spinal 
range of motion has been shown to increase with manual treatment (Blomberg et al 
1994, Morton 1999), graded exercise programmes (Lindstrom et al 1992a) and 
functional restoration programmes (Rainville et al 1992, Magnusson et al 1998). 
Subjects participating in exercise programmes also demonstrate improvements in trunk 
muscle strength and endurance (Rainville et al 1992, Lindstrom et al 1992a, Brady et al 
1994, Manniche et a11993, 1991, Kankaanpaa et al1999 and Chok et aI1999). 
The use of more sophisticated measuring tools has highlighted a number of other 
performance parameters that are changed by therapy. Lindgren et al (1993) reported 
improvements in multifidus activation with exercise therapy. O'Sullivan et al (1998) 
noted changes in the automatic pattern of activation of trunk muscles with spinal 
stabilizing exercises. Similarly, Hides et al (1996) demonstrated restoration of muscle 
cross sectional area in subjects performing a similar exercise regimen. Tawfik (2001) 
showed improvements in symmetry of trunk function with functional rehabilitation, 
likewise Herzog et al (1991) noted improvements in gait symmetry with manual 
treatment. Finally Magnusson et al (1998) found an increased velocity of trunk motion 
as subjects progressed through a functional rehabilitation programme. 
The relationship of these changes to successful patient centred outcome in the 
management of acute low back pain is not always clear. Various controlled studies have 
demonstrated that the changes in performance observed in patients undergoing therapy 
are no different to changes observed in control groups (Serfelis et al 1998, Pope et al 
1994 Farrell and Twomey 1982), or bear little relationship to the changes observed in 
patient centred outcome (Farrell and Twomey 1982, Klaber-Moffett et al 1999, Herzog 
et alI991). Whereas other investigations have noted similar behaviour between various 
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aspects of performance and patient centred outcome (Dettori et a11995, Blomberg et al 
1994, Morton 1999, Lindstrom et al 1992a). This uncertainty in the literature results 
from the multifaceted nature of the low back pain experience and the absence of 
unequivocal methods of assessing physical and psychological impairment (Mannion et 
al 2001). Other ways of exploring these relationships have begun to appear in the 
literature and start to offer greater insight into the understanding and treatment of low 
back pain. 
One study, while not offering formal statistically evaluation of the determinants of 
outcome, provides interesting and unique insight into the acute low back pain 
experience. Hides et al (1994, 1996, 2001) investigated the effect of a spinal 
stabilisation exercise programme for patients with fIrst time acute low back pain. 
Localised multifIdus wasting was demonstrated on ultrasound, ipsilateral to the side of 
symptoms. The localisation of this phenomeno~ its appearance so soon after the onset 
of symptoms and the fact that all patients were fIrst time low back pain patients led the 
researchers to conclude that these fmdings were induced by the onset of low back pain, 
rather than an antecedent to the pain. Subjects were then randomised to receive either 
medical treatment or spinal stabilisation exercises. Subjects who undertook stability 
training demonstrated restoration of their multifidus cross sectional area, while the 
control did not. Interestingly, subjects in the exercise group had large and signifIcant 
reductions in the rate of low back pain recurrence. This study provides evidence of 
clear links between therapy, change in a physiological variable and improvement in 
patient centred outcome. There is a strong suggestion from these data that the 
mechanism of action of successful outcome in this study was due to improvement in 
back muscle performance. 
A handful of studies have assessed low back pain patients before and after rehabilitative 
programmes and explicitly investigated the relationship between various measured 
variables and favourable patient centred outcome. Hildebrandt et al (1997) followed 
chronic low back pain (CLBP) patients through an 8-week functional restoration 
programme. The primary treatment outcome was return to work. Patients were 
categorised into two mutually exclusive groups of either back to work or not working. 
They found that physical parameters such as mobility, flexibility, strength, endurance 
and lifting capacity demonstrated little correlation with return to work. However, 
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changes in disability scores, decrease in depression and not requrrmg individual 
treatment predicted return to work with 85% accuracy. The secondary outcome 
measure of pain intensity was similarly investigated. The results were comparable to 
return to work, with reduction in disability and depression most strongly predicting pain 
reduction, though trunk flexion and lower limb leg press strength also demonstrated 
some weak association. 
Vendrig (1999) also categorised patients into two groups of returned to work and not 
returned to work and looked at the relationship between changes in outcome and 
assignment to group. Only changes in self rated disability and pain predicted return to 
work status. None of the physical and psychological measures used were related to 
return to work. 
Mannion et al (2001) used a similar methodology to investigate the factors influencing 
changes in low back pain related disability (RMDQ). Subjects were pooled from a 
clinical trial on three different forms of exercise therapy for chronic low back pain. A 
range of physical, psychological and pain related factors were included in the analysis. 
Only changes in pain and psychological stress (MSPQ+ZUNG) were significantly 
related to disability. Multivariate analysis confrrmed change in pain (16%) and distress 
(4.1 %) as the most important determinants of good outcome. 
Woby et al (2001) assessed patients undergoing a chronic low back pain rehabilitation 
programme. Subjects were divided into two mutually exclusive groups of 'clinically 
improved' and 'not clinically improved' based on changes in their pre and post RMDQ 
scores. Changes in pain scores and a number of psychological measures were calculated 
and used to determine if mean changes in these scores differed between the clinically 
improved and not improved groups. Mean change scores were significantly different 
between the two groups for six factors. These include pain, anxiety, depression, 
catastrophizing, pain-related fear and functional self-efficacy. These were further 
analysed using a stepwise discriminate analysis. Reduction in perceived pain and 
decrease in pain related fear were the most significant predictors of change in disability. 
The dominance of pain in explaining treatment success in these last two papers is 
particularly important in light of the non-significant effects that the treatment model 
tested in this thesis had on pain. 
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This chapter aims to add to this emerging evidence base by seeking to explain both 
short and long-term changes in low back pain related disability (RMDQ). Back pain 
related disability is a good clinical assessment of the severity of a low back disorder 
(Waddell 1987) as well as a good predictor of return to work (Nordin et al 1997). It is 
regarded as a fundamental outcome measure in low back pain research (Delitto 1994. 
Deyo et al 1994) and restoration of patients' functional performance was central to the 
treatment model tested. For these reasons patients self reported low back pain related 
disability was chosen as the primary outcome measure to be investigated. It also has the 
added advantage of allowing ease of comparison with the results of Mannion et al 
(2001) and Woby et al (2001). 
Exploration of the factors that mediate good functional outcome will enable three 
research questions will be addressed. These are: 
1. What are the processes that mediate clinically important short-term change m 
disability in patients undergoing an active physiotherapy programme? 
2.Are the processes that mediate clinically important short-term change in disability in 
patients undergoing an active physiotherapy programme different to the processes that 
mediate change in a group receiving advice to stay active? 
3.What are the processes that mediate clinically important long-term change m 
disability in patients undergoing an active physiotherapy programme? 
This information will then be used to refme and suggest changes that could be made to 
the treatment model developed in Chapter Three. 
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Methods 
Subjects. 
Details of the recruitment methods employed and the inclusion and exclusion criteria 
for participants in the study are described in Chapter Four. Baseline characteristics of 
the study sample can be found in table 4.1. 
Subjects were divided into two groups based on the criteria of Stratford et al (1996). 
Stratford et al (1996) investigated the sensitivity to change of the RMDQ and calculated 
that the minimum level of detectable change was a difference of four points for patients 
with a baseline score less than 11 or a difference of five for patients with a baseline 
score over 11. Based on their fmdings the change scores for the RMDQ were classified 
as either clinically improve or not clinically improved (Woby et aI2001). This process 
was completed separately for 6-week and long-term follow up. Patients with a baseline 
RMDQ score of less than 2 were excluded from this analysis unless their baseline 
scores worsened in which case they were classified as unchanged. Subjects with a 
baseline score of 3 were excluded unless their baseline score remained unchanged or 
worsened, in which case they were classified as unchanged. 
Interventions. 
Subjects were randomly assigned to an assess/advise/treat group or an 
assess/advise/wait group. At the six-week period half the subjects had been involved in 
an active physiotherapy treatment programme, while the remainder had received advice 
to remain active. At this time point both groups will be considered separately to 
highlight differences in the mode of action of the interventions. After six weeks both 
groups had the opportunity to participate in an active physiotherapy programme. 
Analysis of long-term changes in disability will consider both the total cohort as well as 
the two study groups individually to ascertain if delaying treatment has any effect on 
the way long-term outcome is mediated. 
167 
Assessments. 
Assessments were made at baseline, six weeks, three months and six months. Data from 
the three and six month assessments was combined to provide a single measure of long-
term outcome. Full details of the dependant variables used and the method of data 
collection can be found in Chapter Four. 
Data Reduction. 
For each of the dependant variables change scores were calculated from baseline to six 
week follow up and from baseline to long term follow up. Differences in RMDQ scores 
were categorised as outlined above. For all other dependant variables the raw difference 
score was used for further analysis. 
The fifteen secondary outcome measures represent five main factors. These are: 
• Symptoms: VAS usual pain intensity and SF36 Bodily Pain 
• Physical Function: SF36 physical function, SF36 physical role and SF36 vitality. 
• Psychological: MZSRDS, ST AIS, MSPQ, SF36 mental health and SF36 emotional 
role. 
• Social: SF36 social function. 
• General Health: EuroQol total score, EuroQol health thermometer, SF36 general 
health and SF36 health transition. 
The large number of variables increases the possibility of fmding significant effects by 
chance. While it is felt that it is important for at least one item to be included from each 
factor, to decrease the number of variables two criteria will be applied. Firstly, only 
variables that have clear clinical correlates will be included. For example it is difficult 
to see how information from the health transition or emotional role SF36 sub-scales 
would inform or modify a treatment model. Secondly, if a number of outcome measures 
contain very similar information as far as informing the treatment model is concerned, 
only one of these variables will be considered. The application of these criteria 
produced a set of seven variables. These are, VAS usual pain intensity, SF36 physical 
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function, MZSRDS, ST AIS, MSPQ, SF36 social function and EuroQol health 
thermometer. This set achieves the best compromise between efficiency and 
comprehensiveness. This covers all factors with minimal replication and includes the 
variables that are most able to inform clinical practice. 
Of the exclude variables SF36 bodily pain was felt to offer little extra information and 
was less precise than the VAS. Likewise SF36 physical role and vitality offered little 
additional information to the understanding of physical function and were much less 
precise measures than the SF36 physical function. The MZSRDS, ST AIS and MSPQ 
all represented discrete facets of psychological functioning and offered more exact and 
clinically informative measures of psychological function than the two SF36 measures. 
Finally it was felt that the EuroQol health thermometer offered the most unique insight 
into general health. The other two scales constructed a score for general health based on 
a number of items already well represented in other dependant variables. 
Statistics. 
Levene's Test for Equality of Variance was used to check for homogeneity-of-variance 
between groups for each dependant variable. For each case this test computes the 
absolute difference between the value of that case and its cell mean and performs a one-
way analysis of variance on those differences (Tabachnick and Fidell 1996). 
Independent sample 2 tailed t-Tests were used to determine whether mean change 
scores in the dependant variables differed between the clinically improved and non-
clinically improved groups. This analysis was undertaken separately for the 
assess/advise/treat and assess/advise/wait patients for 6-week and long-term change 
scores and for the group as a whole for long-term change scores. 
Because the nature of the study was exploratory, testing a wide range of outcome 
measures, an adjustment of the alpha error, as would be necessary in a confrrmative 
study, was not performed. 
The results were further analysed to determine which of the factors contributed most to 
the prediction of clinically important changes in disability. The factors found to be 
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significantly related were entered individually as independent variables into a 
univariate linear regression with change in disability as the dependent variable. This 
provided a clearer indication of the strength of association of each variable and helped 
determine the significance of each variable in modification of the treatment model. 
The strength of association for each variable was further explored through multivariate 
analysis. Each factor found to be significantly related was entered as an independent 
variable into a stepwise linear regression with change in disability as the dependent 
variable. This provided further insight into the relative importance of each factor in 
determining good outcome. With stepwise regressio~ statistics computed from sample 
data control order of entry and it is therefore thought of as a better model-building 
procedure than hierarchical regression (Tabachnik and Fidell 1996). 
RESULTS 
Explaining Changes in Disability at Short Term Follow 
Up 
Active Physiotherapy 
In the active physiotherapy group twenty-four subjects demonstrated clinically 
meaningful changes in disability, while eleven subjects remained unchanged. 
Pain. There was a significant difference in change scores for pain between the 
clinically improved and clinically not improved groups (p=0.025). The mean change in 
pain for the clinically improved group was 4.0 (SD=2.07) and 1.9 (SD 2.07) for the 
clinically not improved group. 
Physical Function. There was a significant difference in change scores for physical 
function between the clinically improved and clinically not improved groups (p=0.012). 
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The mean change in physical function for the clinically improved group was -33.12 
(SD=26.2) while the clinically not improved group demonstrated an average change of 
only -0.50 (SD=31. 7). 
Depressive Symptoms. There was no significant difference in change scores for 
depressive symptoms between the clinically improved and clinically not improved 
groups (p=0.127). The mean change in scores on the MZSRDS for the clinically 
improved group was 5.41 (SD=10.35) while the clinically not improved group 
demonstrated an average change of 1.27 (SD=5.29). 
Distress. There was no significant difference in change scores for the MSPQ between 
the clinically improved and clinically not improved groups (p=0.331). The mean 
change in scores on the MSPQ for the clinically improved group was 2.46 (SD=4.3) 
while the clinically not improved group demonstrated an average change of 3.72 
(SD=3.1). 
Anxiety. There was no significant difference in change scores for anxiety between the 
clinically improved and clinically not improved groups (p=0.394). The mean change in 
scores on the STAIS for the clinically improved group was 2.21 (SD=5.57) while the 
clinically not improved group demonstrated an average change of 0.2 (SD=6.28). 
Social Function. There was no significant difference in change scores for social 
function between the clinically improved and clinically not improved groups (p=0.429). 
The mean change in social function scores for the clinically improved group was -
27.60 (SD=23.60) while the clinically not improved group demonstrated an average 
change of-33.75 (SD=18.68). 
General Health. There was no significant difference in change scores for self reported 
general health between the clinically improved and clinically not improved groups 
(p=0.982). The mean change in general health scores for the clinically improved group 
was -15.64 (SD=22.31) while the clinically not improved group demonstrated an 
average change of-15.45 (SD=21.83). 
Table 5.1 provides a summary of these results 
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Table 5.1 Differences in short-term change scores for clinically improved and clinically 
not improved groups for subjects receiving active physiotherapy. See figure 4.1 for key. 
Variable Improved (n-24) Not Improved (n=l1) p value 
A verage Change (SD) Average Change (SD) 
VAS pain 4.0 (3.06) 1.9 (2.07) 0.025 
Physical Function -33.12 (26.2) -0.5 (31.7) 0.012 
MZSRDS 5.41 (10.35) 1.27 (5.29) 0.127 
MSPQ 2.46 (4.3) 3.72 (3.1) 0.331 
STAIS 0.2 (6.28) 2.21 (5.57) 0.394 
Social Function -33.75 (18.68) -27.60 (23.60) 0.429 
General Health -15.45 (21.83) -15.64 (22.31) 0.982 
Regression 
Univariate analysis indicated that change in pain contributed to 11 % of the variance in 
disability while change in physical function contributed 23%. 
Stepwise regression analysis included change in pain and change in physical function 
scores as independent variables. This analysis showed that only change in physical 
function still contributed significantly to explaining the variance in disability, 
accounting for 23% of the variance. Change in pain was excluded from the multivariate 
model. 
Advice on Staying Active 
In the advice on staying active group eleven subjects demonstrated clinically 
meaningful changes in disability, while nineteen subjects remained unchanged. 
Pain. There was a significant difference in change scores for pain between the 
clinically improved and clinically not improved groups (p=0.020). The mean change in 
pain for the clinically improved group was 2.72 (SD=1.95) and 0.68 (SD=2.5) for the 
clinically not improved group. 
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Physical Function. There was no significant difference in change scores for physical 
function between the clinically improved and clinically not improved groups (p=0.384). 
The mean change in physical function for the clinically improved group was -13.63 
(SD=25.99) while the clinically not improved group demonstrated an average change of 
-5.52 (SD=19.85). 
Depressive Symptoms. There was no significant difference in change scores for 
depressive symptoms between the clinically improved and clinically not improved 
groups (p=0.639). The mean change in scores on the MZSRDS for the clinically 
improved group was 1.0 (SD=8.21) while the clinically not improved group 
demonstrated an average change of -0. 7 (SD=II. 77). 
Distress. The difference ill change scores for the MSPQ between the clinically 
improved and clinically not improved groups just failed to reach significance 
(p=0.059). The mean change in scores on the MSPQ for the clinically improved group 
was 4.63 (SD=6.07) while the clinically not improved group demonstrated an average 
change of 1.36 (SD=3.08). 
Anxiety. There was no significant difference in change scores for anxiety between the 
clinically improved and clinically not improved groups (p=0.891). The mean change in 
scores on the STAIS for the clinically improved group was -0.33 (SD=2.97) while the 
clinically not improved group demonstrated an average change of -0.55 (SD=4.48). 
Social Function. There was no significant difference in change scores for social 
function between the clinically improved and clinically not improved groups (p=0.449). 
The mean change in social function scores for the clinically improved group was -
20.45 (SD=30.76) while the clinically not improved group demonstrated an average 
change of -11.87 (SD=26.51). 
General Health. There was no significant difference in change scores for self reported 
general health between the clinically improved and clinically not improved groups 
(p=0.718). The mean change in general health scores for the clinically improved group 
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was -0.125 (SD=23.63) while the clinically not improved group demonstrated an 
average change of -3.7 (SD=26.56). Table 5.2 provides a summary of these results. 
Table 5.2 Differences in short-term change scores for clinically improved and clinically 
not improved groups for subjects receiving advice to stay active. See figure 4.1 for key. 
Variable Improved (n-ll) Not Improved (n=19) p value 
A verage Change (SD) Average Change (SD) 
VAS pain 2.72 (1.95) 0.68 (2.5) 0.020 
Physical Function -13.63 (25.99) -5.52 (19.85) 0.384 
MZSRDS 1.0 (8.21) -0.7 (11. 77) 0.639 
MSPQ 4.63 (6.07) 1.36 (3.08) 0.059 
STAIS -0.33 (2.97) -0.55 (4.48) 0.891 
Social Function -20.45 (30.76) -11.87 (26.51) 0.449 
General Health -0.125 (23.63) 3.7 (26.56) 0.718 
Performance of the same tests on the whole cohort at short-term follow up did not 
change the results. Only changes in pain (p<O.OOl.) and change in physical function 
(p=O.OOI) were different between the clinically improved and clinically non-improved 
groups. 
Regression 
As only one variable was significantly related only the univariate analysis was used. 
The regression analysis included change in pain score as an independent variable. This 
analysis showed that change in pain accounted for 16% of the variance in disability. 
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Explaining Changes in Disability at Long-Term 
Follow Up 
Analysis By Group 
Active Physiotherapy 
In the active physiotherapy group twenty-five subjects demonstrated clinically 
meaningful changes in disability at long term follow up, while six subjects remained 
unchanged. 
Pain. There was a significant difference in change scores for pain between the 
clinically improved and clinically not improved groups (p<0.001). The mean change in 
pain for the clinically improved group was 4.0 (SD=2.5) and -0.667 (SD=I.63) for the 
clinically not improved group. 
Physical Function. Contrary to the findings at short-term follow up, there was no 
significant difference in change scores for physical function between the clinically 
improved and clinically not improved groups (p=0.397). The mean change in physical 
function for the clinically improved group was -27.5 (SD=36.8) while the clinically not 
improved group demonstrated an average change of -13.0 (SD=14.8). 
Depressive Symptoms. There was no significant difference in change scores for 
depressive symptoms between the clinically improved and clinically not improved 
groups (p=0.235). The mean change in scores on the MZSRDS for the clinically 
improved group was 6.1 (SD=10.4) while the clinically not improved group 
demonstrated an average change of -1.2 (SD=10.6). 
Distress. There was a significant difference in change scores for the MSPQ between 
the clinically improved and clinically not improved groups (p=0.029). The mean 
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change in scores on the MSPQ for the clinically improved group was 3.9 (SD=4.3) 
while the clinically not improved group demonstrated an average change of -1.0 
(SD=6.3). 
Anxiety. There was no significant difference in change scores for anxiety between the 
clinically improved and clinically not improved groups (p=0.243). The mean change in 
scores on the ST AIS for the clinically improved group was 2.6 (SD=4.6) while the 
clinically not improved group demonstrated an average change of 0.0 (SD=3.5). 
Social Function. There was a significant difference in change scores for social function 
between the clinically improved and clinically not improved groups (p=0.040). The 
mean change in social function scores for the clinically improved group was -39.5 
(SD=15.2) while the clinically not improved group demonstrated an average change of 
-7.5 (SD=24.4). 
General Health. There was a significant difference in change scores for self reported 
general health between the clinically improved and clinically not improved groups 
(p=0.029). The mean change in general health scores for the clinically improved group 
was -21.21 (SD-21.0) while the clinically not improved group demonstrated an 
average change of-2.2 (SD=13.1). 
Table 5.3 provides a summary of these results 
Table 5.3 Differences in long term change scores for clinically improved and clinically not 
improved groups for assess/advise/treat subjects. See figure 4.1 for key. 
Variable Improved (n=25) Not Improved (n-6) p value 
A verage Change (SD) Average Change (SD) 
VAS pain 4.0 (2.5) -0.7 (1.6) <0.001 
Physical Function -27.5 (36.8) -13.0 (14.8) 0.397 
MZSRDS 6.1 (10.42) -1.2 (10.6) 0.235 
MSPQ 3.9 (4.3) -1.0 (6.3) 0.029 
STAIS 2.6 (4.6) 0.0 (3.5) 0.243 
Social Function -39.5 (15.2) -7.5 (24.4) 0.040 
General Health -21.2 (20.1) -2.2 (13.1) 0.029 
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Regression 
Univariate analysis for each significant variable indicated that pain explained 39% of 
the variance in disability, social function 35%, general health 20% and distress (MSPQ) 
15%. 
The multivariate stepwise regression analysis included pain, MSPQ, social function and 
general health change scores as independent variables. This analysis showed that only 
change in pain still contributed significantly to explaining the variance in disability, 
accounting for 40% of the variance. Change in MSPQ, Social function, and general 
health were excluded from the model. 
Advice on Staying Active 
In the advice on staying active group twenty-three subjects demonstrated clinically 
meaningful changes in disability, while nine subjects remained unchanged. 
Pain. There was no significant difference in change scores for pain between the 
clinically improved and clinically not improved groups (p=0.284). The mean change in 
pain for the clinically improved group was 2.83 (SD=2.8) and 1.7 (SD=2.4) for the 
clinically not improved group. 
Physical Function. There was a significant difference in change scores for physical 
function between the clinically improved and clinically not improved groups (p=0.009). 
The mean change in physical function for the clinically improved group was -22.6 
(SD=18.6) while the clinically not improved group demonstrated an average change of 
-1.1 (SD=22.2). 
Depressive Symptoms. There was no significant difference in change scores for 
depressive symptoms between the clinically improved and clinically not improved 
groups (p=0.1.38). The mean change in scores on the MZSRDS for the clinically 
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improved group was 1.3 (SD=12.6) while the clinically not improved group 
demonstrated an average change of -4.4 (SD=10.2). 
Distress. There was no significant difference in change scores for the MSPQ between 
the clinically improved and clinically not improved groups (p=0.958). The mean 
change in scores on the MSPQ for the clinically improved group was 0.52 (SD=7.5) 
while the clinically not improved group demonstrated an average change of 0.67 
(SD=4.7). 
Anxiety. There was no significant difference in change scores for anxiety between the 
clinically improved and clinically not improved groups (p=0.113). The mean change in 
scores on the STAIS for the clinically improved group was -0.35 (SD=5.2) while the 
clinically not improved group demonstrated an average change of-3.0 (SD=4.1). 
Social Function. There was no significant difference in change scores for social 
function between the clinically improved and clinically not improved groups (p=0.385). 
The mean change in social function scores for the clinically improved group was -26.6 
(SD=28.8) while the clinically not improved group demonstrated an average change of 
-16.7 (SD=28.6). 
General Health. There was no significant difference in change scores for self reported 
general health between the clinically improved and clinically not improved groups 
(p=0.392). The mean change in general health scores for the clinically improved group 
was 1.47 (SD=22.9) while the clinically not improved group demonstrated an average 
change of9.88 (SD=22.93). 
Table 5.4 provides a summary of these results. 
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Table 5.4 Differences in long-term change scores for clinically improved and clinically not 
improved groups for asses/advise/wait subjects. See figure 4.1 for key. 
Variable Improved (n 23) Not Improved (n=9) p value 
Average Change (SD) Average Change (SD) 
VAS pain 2.8 (2.8) 1.7 (2.4) 0.284 
Physical Function -22.6 (18.6) -1.1 (22.2) 0.009 
MZSRDS 1.26 (12.6) -4.4 (10.2) 0.138 
MSPQ 0.52 (7.5) 0.67 (4.7) 0.958 
STAIS 0.35 (5.2) -3.0 (4.1) 0.113 
Social Function -26.6 (28.8) -16.7(28.6) 0.385 
General Health 1.47 (22.9) 9.9 (22.9) 0.392 
Regression 
As only one variable was significantly related only the univariate analysis was used. 
The regression analysis included change in physical function score as an independent 
variable. This analysis showed that change in physical function accounted for 21 % of 
the variance in disability. 
Total Cohort 
At long-term follow up forty-eight subjects demonstrated clinically meaningful changes 
in disability, while fifteen subjects remained unchanged. 
Pain. There was a significant difference in change scores for pain between the 
clinically improved and clinically not improved groups (p=0.001). The mean change in 
pain for the clinically improved group was 3.44 (SD=2.7) and 0.73 (SD=2.4) for the 
clinically not improved group. 
Physical Function. There was a significant difference in change scores for physical 
function between the clinically improved and clinically not improved groups (p=0.007). 
The mean change in physical function for the clinically improved group was -25.22 
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(SD=29.5) while the clinically not improved group demonstrated an average change of 
only-5.36 (SD=20.14). 
Depressive Symptoms. There was a significant difference in change scores for 
depressive symptoms between the clinically improved and clinically not improved 
groups (p=0.035). The mean change in scores on the MZSRDS for the clinically 
improved group was 3.77 (SD=11.63) while the clinically not improved group 
demonstrated an average change of-3.13 (SD=10.09). 
Distress. There was no significant difference in change scores for the MSPQ between 
the clinically improved and clinically not improved groups (p=0.174). The mean 
change in scores on the MSPQ for the clinically improved group was 2.27 (SD=6.22) 
while the clinically not improved group demonstrated an average change of 0.00 
(SD=5.25). 
Anxiety. There was a significant difference in change scores for anxiety between the 
clinically improved and clinically not improved groups (p=0.0 18). The mean change in 
scores on the ST AIS for the clinically improved group was 1.52 (SD=4.99) while the 
clinically not improved group demonstrated an average change of -1.85 (SD=3.99). 
Social Function. There was a significant difference in change scores for social function 
between the clinically improved and clinically not improved groups (p=0.020). The 
mean change in social function scores for the clinically improved group was -33.3 
(SD=23.40) while the clinically not improved group demonstrated an average change of 
-13.39 (SD=26.61). 
General Health. There was a significant difference in change scores for self reported 
general health between the clinically improved and clinically not improved groups 
(p=0.022). The mean change in general health scores for the clinically improved group 
was -9.54 (SD=24.5) while the clinically not improved group demonstrated an average 
change of6.9 (SD=19.48). 
Table 5.5 provides a summary of these results. 
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Table 5.5 Differences in change scores for clinically improved and clinically not improved 
groups at long-term follow up for all subjects. See figure 4.1 for key 
Variable Improved (n-48) Not Improved (n=15) p value 
A verage Change (SD) Average Change (SD) 
VAS pain 3.44 (2.7) 0.73 (2.4) 0.001 
Physical Function -25.22 (29.5) -5.36 (20.1) 0.007 
MZSRDS 3.77 (11.6) -3.13 (10.1) 0.025 
MSPQ 2.27 (6.2) 0.00 (5.3) 0.174 
STAIS 1.52 (5.0) -1.85 (4.0) 0.018 
Social Function -33.3 (23.4) -13.39 (26.6) 0.020 
General Health -9.54 (24.5) 6.9 (19.48) 0.022 
Regression 
The results from the univariate analysis demonstrate that individually physical function 
explains 8% of the variance in disability change score, social function 8%, anxiety 8%, 
depressive symptoms 7%, pain 17% and general health 9%. 
Stepwise regression analyses of the results at long term follow up included change 
scores for pain, physical function, depressive symptoms, anxiety, social function and 
general health as independent variables. This analysis showed that only changes in 
physical function and social function still contributed significantly to explaining the 
variance in disability. Physical function accounted for 14% of the variance and social 
function 8%. Pain, depressive symptoms, anxiety and general health were all excluded 
from the model 
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DISCUSSION 
SHORT-TERM OUTCOME 
The results of these analyses provide insight into how favourable outcome is achieved. 
A notable fmding is that there appears to be a difference in the mechanism of action 
between the two groups. The only variable that explains meaningful change in 
disability for the advice group is change in pain, while both change in pain and physical 
function are significantly related to change in disability for the physiotherapy group. 
The results of the regression analyses further confIrm this difference, as only change in 
physical function was included in the multivariate model to explain the variance in 
disability for the physiotherapy group and only change in pain for the advice group. 
This implies that the mechanism of action of the physiotherapy treatment model was 
not just through advice. Improvement in outcome was also achieved by involvement in 
an active physical treatment that explicitly sought to improve physical function. 
The importance of change in pain in explaining short-term outcome in chronic low back 
pain patients noted by Woby et al (2001) is also reflected in the results of the current 
investigation. It appears to be a significant determinant of outcome in both groups of 
acute low back pain patients. This suggests that regardless of the treatment protocol and 
regardless of chronicity, changing pain is an important determinant of outcome. Recent 
trends in the management of low back pain have suggested a move away from an 
emphasis on pain towards models of care that stress the importance of improving 
function (for e.g. Klaber-Moffet et al 1999, Maher 2000a, Indahl et al 1995 see also 
Chapter Three). These findings do not wholly support this view. Both improvements in 
function and improvements in pain are important. The challenge is to develop 
interventions that effectively target both pain and function. 
It is also noteworthy that none of the psychological variables were significantly related 
to good (or bad) outcome. There was a strong emphasis in the treatment model on 
identifying and addressing the psychological aspects of the patient's presentation. 
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While this was effective in decreasing short-term depression and anxiety, this is 
unlikely to be the mechanism by which good functional outcome was achieved. 
Whether the intervention is advice to stay active or active physiotherapy, changes in 
psychological variables are not strongly related to changes in patient-centred functional 
outcome. This is contrary to the fmdings on chronic low back pain (Woby et aI2001). 
In this study changes in psychological variables were significantly related to 
improvements in disability. It is important for clinicians working in back pain to 
recognise that good short-term outcome appears to be mediated differently in acute and 
chronic patients. Clinical implications drawn from the literature on one patient group 
might not be applicable to the other group. A large part of the biological review used to 
develop this treatment model was based on research from chronic low back pain 
patients. These fmdings suggest that this might not be the optimal source of information 
to develop a treatment model for acute low back pain. It is important that future 
research begins to target acute low back pain expressly to answer questions and provide 
information specific to this group. 
This lack of complexity in explaining short-term outcome was an unexpected finding. It 
is particularly notable as the base line characteristics of the cohort indicated an 
appreciable level of psychological dysfunction. The time scale over which psychosocial 
factors affect outcome would seem to be greater than 6-weeks. It seems good functional 
short-term outcome in acute low back pain is predominantly a 'biological' entity. This 
is not a feature of chronic low back pain (Woby et aI2001), nor is it a feature of long-
term outcome. This is particularly interesting given the fmdings presented in Chapter 
Four. Here it was shown that improvements in psychological variables were achievable 
only if the treatment was delivered early. So while psychology does not seem to be 
affecting outcome in the short term, it needs to be addressed at this stage, as it is not 
easily amenable to intervention that is delivered later. 
LONG-TERM OUTCOME 
The determinants of good long-term outcome were investigated for the total cohort as 
well as for early and late intervention separately. This produced three sets of long-term 
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results. There is substantial dissimilarity in the results from these three analyses. The 
disparities in these fmdings present a difficulty in determining what is associated with 
good long-term outcome. There are a number of arguments that suggest the long-term 
analysis from the early intervention group best represents the determinants of long-term 
outcome and provides the most useful data set for suggesting modifications to the 
treatment model. These are 
l.Long-term outcome includes data collected at 3 months from baseline. For patients 
who waited to receive treatment this time point is too soon after active treatment 
commenced to be considered long-term outcome. The results may have simply captured 
another short-term outcome effect. 
2.Twenty patients in the assess/advise/wait group did not participate in the 
physiotherapy treatment model. Though all subjects were encouraged to return for 
physiotherapy treatment a substantial number did not re-attend for treatment at 6 weeks. 
3.The results from Chapter Four already suggest that the model should be delivered 
early. As the primary aim of this chapter is to investigate how physiotherapy treatment 
can be improved and optimised it seems most appropriate that the early intervention 
data set is used. 
The first point is reinforced by review of the results of the long-term analysis by group. 
Only physical function explains changes in disability in the group in which treatment is 
delayed. This is very similar to the results of the early physiotherapy group at short-
term follow up. It appears that the results have simply captured another short-term 
outcome effect. It is worth pointing out that these results offer further support for the 
effectiveness of the treatment model. It is only after involvement in an active physical 
treatment approach that change in physical function begins to affect outcome in the late 
intervention group. The results further emphasise the importance of improving physical 
activity in determining good outcome. 
The discussion will centre on the long-term results from the early intervention group, 
and in theorising about modifications to the treatment model only results from the early 
intervention group will be considered. 
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The most striking aspect of the results on long-term follow up is how different they are 
from the short-term results. These [mdings provide strong evidence that long-term 
outcome is mediated differently to short-term outcome. Good long-term outcome is 
influenced by many more factors. Pain, distress, social function and general health are 
all significantly related to good outcome. Furthermore the results of the regression 
analysis show that pain rather than improvement in physical function is the most 
important determinant of disability. 
It is particularly intriguing that long-term change in physical function does not relate to 
good disability outcome. The two scales explore similar dimensions though the RMDQ 
asks specifically about back pain, while the physical function sub-scale of the SF36 
relates level of physical function to general health. It may be that as time passes 
patients make clearer distinctions between their back pain and their general health. 
However the results from the general health scale do not back this up. Self perceived 
general health and back pain related disability appear to be more closely associated at 
long term follow up than at short-term follow up. 
Another explanation may relate to the contents of the RMDQ. While most of the items 
relate to physical function, a number of questions are less clearly activity related. 
Particularly questions relating to getting other people to do things, help with dressing, 
the constancy of the pain, sleep, appetite and irritability and bad temperedness are 
outside the purely physical domain. It may be that at different time points the factors 
that make up a particular disability score are different. It would be an interesting area of 
further research to investigate how the disability scores change on an item-by-item 
basis and what aspects of the scale are most resilient to change. 
The disparity between long and short -term outcome is further emphasised by the 
relationship between short-term and long-term disability scores. Though they are 
significantly correlated (p=O.008, r=0.48), a univariate regression analysis showed that 
only 23% of the variance in long-term disability is explained by short-term changes in 
disability, less than changes in pain or social function. Furthermore when short-term 
disability changes are included with the other significantly related variables in the 
multivariate analysis of long-term outcome, it is excluded from the model. 
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Mannion et al (2001) evaluated outcome at a comparable time for chronic low back 
pain patients and found similar results. In their study pain, distress and fear avoidance 
were the variables most strongly related to favourable outcome. These fmdings suggest 
that the way good long-term outcome is achieved is similar for both acute and chronic 
low back pain. 
There was a strong suggestion from both the biological and empirical reviews that 
single interventions are unlikely to provide long term benefits for patients with acute 
low back pain. The fmdings of this chapter support this view and further emphasise the 
importance of a comprehensive and multifaceted treatment approach. Efforts to make 
improvements in pain, distress, general health and social function all seem likely to 
enhance the treatment effect. Furthermore the results of the regression analysis 
demonstrated quite strong associations for all these variables. Though the multivariate 
results again emphasised the importance of pain in mediating good outcome. 
Given the differences in outcome between groups seen in Chapter Four it would be 
interesting to know if good outcome is mediated differently with early or late 
interventions. It is likely that the treatment priorities, emphasis and therapeutic 
processes would be different between groups as the clinical presentations would be 
different at the commencement of treatment. Though both groups had similar pain 
levels at baseline the results from Chapter Four show that the average pain levels and 
amount of disability at the commencement of active treatment would have been 
significantly lower for the assess/advise/wait group. Pain relief might be the clinical 
priority in the early intervention group, while the late intervention group would have 
more emphasis on improving function and physical activity. Results from longer-term 
follow up would be needed to confidently answer this question. 
Finally, it is important to note that none of the regression models explained a large part 
of the variance in outcome. Though a number of outcome variables explaining a 
number of different factors were used, the primary reasons for good outcome were not 
identifiable from this data set. 
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STUDY LIMITATIONS 
Statistical Issues 
The methodology of allocating subjects into changed and not changed groups certainly 
decreases the amount of variance available for investigation. It would have been 
possible to use raw RMDQ change scores in a linear regression and investigate how 
much of the variance in raw mean difference scores are explained by changes in the 
other variables. This method was rejected for two reasons. Firstly, the method used 
enabled ease of comparison with the results of Woby et al (2001). A particularly 
interesting comparison, as the subjects in this study were chronic low back pain patients 
being managed by physiotherapists in a UK hospital. Secondly, it was felt that it was 
important to look at what explained clinically meaningful change in disability not 
simply the variance in raw difference scores. 
The exploratory nature of the study prompted the decision to use 2-tailed t-tests when 
testing for group differences. Future confrrmatory studies may wish to use I-tailed 
tests, particularly as some between group differences approached significance. 
It would also have been possible to use hierarchical regression to explore the strength 
of association between variables. As was mention above, stepwise regression uses 
statistical criteria to determining order of entry into the model, so probably represent a 
less biased and more robust method for model building (Tabachnik and Fidell 1996). 
Hierarchical analysis might serve as an interesting next step in gaining further insight 
into the interaction of factors that effect good outcome. 
Generalisability 
It is not known if these findings are applicable to other groups with acute low back 
pain. The fact that pain is consistently related to good outcome in this cohort and other 
low back pain groups suggest that this cohort is representative of other populations. 
However, the strong relationship of general health and social function to good long 
term outcome may be a reflection of local demographics, and may prove to be less 
important in other samples. 
187 
Finally the study is limited in that only a moderate amount of the variance in RMDQ 
score could be explained from the available data. A large proportion of what explains 
good outcome in acute low back pain patients was not identifiable from the set of 
outcome measures used in this study. 
CHANGING THE MODEL 
Change in pain was the one variable significantly related to good outcome at both short 
and long term follow up. This fmding is in agreement with the work of Woby et al 
(2001) and Mannion et al (2001) on chronic low back pain patients. The results 
presented in Chapter Four indicated that the physiotherapy treatment model did not 
affect pain any more than advice to stay active. The importance of pain in determining 
outcome and the failure of the treatment model to significantly change pain provide 
strong evidence for modification to the treatment model. There needs to be a greater 
emphasis on pain reduction. 
Two randomised controlled trials on the management of acute low back pain provide 
some insight into possible modifications to the treatment model. Blomberg et al (1992) 
used steroid injection of locally painful lumbo-pelvic soft tissues as an adjunct to a 
treatment model that was similar to the one presented here. The injections were 
generally only administered to those patients who had failed to obtain significant pain 
relief from the package of specific exercises, manual therapy and traction. They 
reported improvements in short-term pain relief that were significantly greater than that 
of the control group (electrotherapy, massage and general exercises). Assuming that the 
results of this control intervention are no worse than the advice to stay active group in 
the present study, these fmdings suggest that steroid injections can lead to 
improvements in short-term pain relief. Injection therapy is now within the scope of 
practice of physiotherapy (CSP 2001) and may be a useful addition to the current 
treatment model. 
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Stankovic and 10hnell (1990) reported a significant difference in short-term pain relief 
between McKenzie treatment and advice. In the McKenzie approach treatment content 
is strongly influenced by determining which direction(s) of movement decrease and 
centralise pain (McKenzie 1981). The clinical implications drawn from this trial were 
more related to the individualisation of treatment rather than strictly applying the 
concepts of centralisation (McKenzie 1981). It is possible that the benefits of this 
treatment model could be enhanced if more emphasis were placed on detennining the 
effects of repeated movements on pain intensity and distribution and integrating this 
information into the treatment plan. This approach has the added benefit of fitting 
easily within the active philosophy of the model. 
The discussion in Chapter Four also touched on the issue of how to better affect pain. 
Here the suggestion was made that the functional emphasis of the treatment model may 
have been less than optimal for the treatment of pain. The results of the regression 
analyses provide an interesting perspective on this view. At short-term follow up 
improvement in physical function was found to be more strongly associated with good 
outcome than changes in pain, in fact change in pain was excluded from the 
multivariate model. These fmdings support the importance of emphasising activity and 
function. However in the long term change in pain is overwhelmingly more important 
in determining good outcome than changes in physical function. Obviously both pain 
and function need to be targeted for good outcome. An emphasis on functional 
restoration still should be a central part of the model but the full benefit of the treatment 
model might not be realised if exit from treatment is functionally determined. An 
interesting study would be to see if a pain dependant exit or a functional dependant exit 
offer meaningfully different outcomes. In the absence of defmitive data, a reasonable 
modification to the treatment model would be to include both functional and pain 
related goals and milestones. 
It should not be overlooked that the main factor determining good short-term outcome 
was improvement in physical function. Promoting physical activity and improving 
physical function were fundamental to the treatment model. This was obviously not 
achieved in all subjects. Broadly speaking this can occur for two main reasons. Firstly 
the treatment model may have been adequate but the incorrect treatment decision was 
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made for a particular patient. Secondly the treatment model was not adequate to address 
the individual's reason for problems with physical function. 
To address the fIrst issue, a review process should be part of the treatment model. This 
was included in the treatment algorithm of the Blomberg et al (1992) study and 
formalised follow up appointments were a common feature of those clinical trials 
demonstrating benefIt (Chapter Three). The current treatment model integrated this 
information by permitting the treatment of recurrences. In retrospect this probably 
served as an inadequate review process as only patients who had had a successful 
outcome the frrst time would be likely to re-present. The review process needs to be 
concurrent with treatment to ensure that it is inclusive of all patients. 
The second reason presents more of a problem to address. One study provides some 
information on how chronic low back pain patients may be encouraged to participate in 
physical activity. Keen et al (1999) conducted a qualitative analysis of low back pain 
subjects involved in an exercise trial. The study found that to encourage subjects to take 
up physical activity, issues of fear of pain and avoidance of physical activity need to be 
addressed. Fear avoidance was not strongly associated with the development of 
chronicity in acute low back pain patients (Pincus et al 2002), so was not a strong 
feature of the current model. A stronger emphasis on fear avoidance might be a useful 
addition to the model. The results from this chapter also suggest that more attention to 
resolving pain might be a valuable solution. Intervention aimed at fear of pain and 
activity avoidance is likely to be more useful when combined with effective pain 
relieving measures. 
Another reason is that inadequate support was provided for subjects to participate in 
physical activity. The results from a recent unpublished audit in the department where 
the study was performed indicated that patients felt that there were insufficient local 
facilities for the performance of exercise. A pilot scheme whereby patients are provided 
with an exercise programme and a 'membership' to the physiotherapy department gym 
has proved successful in increasing patient satisfaction and improving outcomes. The 
social environment and the level of social deprivation present in the area where the 
study was conducted were not considered adequately in the development of the model. 
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Improvement in access to environments were patients might be able to exercise should 
be part of a comprehensive model of care for low back pain. 
This could also be thought of as an issue of patient compliance. Studies have shown 
that patient compliance is an important determinant of outcome (Hartigan et al 2000 
McAuley et al 1993). No attempts were made to monitor compliance or explore 
possible reasons for non-compliance. It may be that the current treatment model would 
benefit from more explicitly exploring reasons that patients feel that they are unable to 
participate in exercise and working towards solving this aspect of the problem. 
Furthermore, Schneiders et al (1998) demonstrated that exercise compliance rates in 
low back pain patients could be significantly enhanced by the provision of written 
instructions and illustrations. This may also serve as a useful adjunct to the treatment 
model. 
Successful long-term outcome was associated with changes in pain, distress, social 
function and general health. Regression analyses confirm that pain is the most 
important determinant of good outcome. The modifications suggested above are all 
relevant to long-term outcome, but one other issue deserves exploration. Long-term 
improvements in pain may entail equipping patients with the means to manage their 
pain beyond the end of formal treatment. Exercises based on the McKenzie approach 
are designed to have this effect, and the long-term results of Stanko vic and Johnell 
(1995) support this view. This provides further evidence for the inclusion of a 
Mckenzie based form of exercise prescription and education about how to self manage 
pam. 
Distress was measured using the MSPQ. This questionnaire is thought to evaluate 
awareness of bodily symptoms and function (Main and Waddell 1998). Main and 
Waddell (1998) outline a treatment approach for distress in low back pain patients. The 
three main aspects of their approach are understanding, reassurance and support. The 
understanding and reassurance aspects of their methods were firmly integrated into the 
treatment model. While support was also offered by the treating therapist it may be that 
peer support and support beyond the end of formal treatment might more effectively 
manage distress. The modification mentioned above to involve patients in group 
exercise classes and enrolment in the department gym may fulfil this role. A further 
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advantage is that it is likely that enrolment in maintenance exercise classes or long-term 
participation in physical activity could have favourable effect on social function and 
general health as well. 
This chapter has provided evidence as to how good outcome was achieved in patients 
undergoing physiotherapy treatment. An important use for this information is to change 
and refine the treatment model developed in Chapter Three. 
The analysis revealed that both improvements in physical activity and reduction in pain 
were significantly related to short-term improvements in disability. The regression 
analysis confrrmed that enhancement of physical function was the most important 
feature. To ensure maximisation of improvements in physical function the following 
modifications to the treatment model are suggested 
• The inclusion of a formalised revision process concurrent with the treatment model to 
ensure treatment goals are being achieved 
• Monitoring of patient compliance with the activity and exercise aspects of the model 
• Attempts to identify and address reasons for non compliance 
• Provision of written information on any prescribed therapeutic exercises 
• Attempts to address fear of pain and avoidance of physical activities. 
• Provision of a suitable and free environment for participation in exercise outside of 
formal physiotherapy sessions. 
The treatment model would also benefit from more effective measures to deal with 
pain. It is suggested that these include 
• Provision of injection therapy for appropriately selected patients (Blomberg et al 
1992). 
• Closer attention to pam modification when prescribing exerCIses and education 
regarding the self-management of pain (McKenzie 1981). 
• Exit from the treatment should be determined by both pain and function 
The mediators of long-term outcome are more diverse. Attention to pain relief remains 
a key determinant to achieving long-term success. It may be that involvement in group 
exercise classes and use of the department gym after the end of formal treatment will 
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have favourable effects on social function and general health as well as providing peer 
support to help deal with distress. 
CONCLUSION 
This chapter highlighted the ways in which good short and long-term outcome are 
mediated. It is noteworthy that physiotherapy has a different mode of action to advice 
on staying active and that good short-term outcome is moderated quite differently to 
good long-term outcome. 
Elucidation of the factors that promote successful outcome in subjects undergoing 
physiotherapy treatment enabled a number of modifications to be made to the treatment 
model. These include primarily improvements in pain management strategies and 
tactics to enhance physical activity. It would appear that it is also important to take 
steps to enhance social support and general health beyond the end of fonnal treatment. 
A number of areas of further research are suggested by these fmdings. Firstly, there 
needs to be greater investigation into how to significantly effect pain in acute low back 
pain. Consideration needs to be given to both understanding more about why pain is 
present as well as investigating the mechanism of action and efficacy of various 
treatments. 
Exercise classes have been shown to be effective in the management of sub-acute low 
back pain (Klaber-Moffat et al 1999, Torstensen et al 1998). This study suggests that 
they could also fulfil an important function beyond the end of an individualised 
treatment programme. It may be that a period of individualised treatment followed by a 
exercise class represents an optimal solution to low back pain management, and is 
certainly a protocol that is worthy of further study. 
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CHAPTER SIX 
Conclusions and Suggestions for Future 
Research 
In the introduction to this thesis an outline was given of the discrepancies that exist in 
various national guidelines on the management of acute low back. Despite the existence 
of a common evidence base, expert opinion is divided on the role physiotherapy has in 
the acute management of low back pain (Koes et aI2001). A major aim of this thesis 
was to try and help resolve the discrepancies that exist between guidelines through the 
development and testing of a comprehensive model of care for acute low back pain. 
A deliberately comprehensive approach was taken in development of the model. 
Information was drawn from epidemiological data, basic science pertaining to low back 
pain, the empirical literature on management of the problem as well as the relevant 
philosophical aspects of the physiotherapy profession. While the empirical and 
epidemiological data on acute low back pain is quite extensive, the scientific literature 
on low back pain is dominated by work on chronic low back pain patients. There 
certainly exists a need for good research on the mechanisms underpinning the acute low 
back pain experience. 
There is a good deal of empirical research available on the physiotherapy management 
of acute low back pain. Unfortunately, little of this research addresses the major pitfalls 
associated with studying low back pain (Foster 1999), or reflects the philosophical 
framework of physiotherapy. The quality of research into low back pain is certainly 
improving (Maher 2000b), but there is further need for good quality research that more 
closely attends to the unique features of simple low back pain. One major gap in the 
evidence base on the management of acute low back pain, relates to the dose of 
intervention. While this has received some attention in the data on chronic low back 
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pain (Manniche et al 1990), there was little information about dose available to guide 
development of the treatment model. It should be seen as a matter of some priority in 
physiotherapy to attend to this important issue in future research. 
The heterogeneity of simple low back pain is often considered a major barrier to the 
development of effective algorithms of care (Foster 1999). The literature is replete with 
suggestions for sub-group classifications within simple low back pain (Riddle 1998, 
Peterson et al 1999). The reliability and validity of these classification systems is less 
than ideal (Riddle 1999, Peterson et al 1999) and none have demonstrated clinical 
utility. Moreover, it is the author's opinion that the classification systems have been 
developed more as an extension of the clinicians' biases and preconceptions rather than 
on fundamental differences in low back pain presentations. 
The development of meaningful and useful classification systems is certainly an 
imperative, but this process needs to be guided by good science. A useful starting point 
may be to closely scrutinise the clinical reasoning process employed by therapists 
managing actual patients. The clinical reasoning process is essentially one of 
classification and the results of this and other trials demonstrate that something useful is 
happening when expert clinicians clinically reason (Koes et al 1992, Blomberg et al 
1992, Levson et al 2001). The comprehensive clinical reasoning document used in this 
study would serve as a good starting place for this process. Added value may be 
obtained by relating aspects of the clinical reasoning process to good or bad outcome. 
An alternative approach to the development of a classification system would be to 
utilise factor analysis of clinical parameters. Insufficient attention has been paid to 
systematically observing patterns of clinical presentation. Interrogation of the 
successful clinical reasoning process may identify what the important clinical 
parameters are. The next step would be to see if patterns emerge from unbiased 
observations of the variants of these parameters. 
The treatment model developed attempted to offer as complete a package of 
physiotherapy treatment as possible. While individual elements of the model had been 
tested, no studies have evaluated so comprehensive a multimodal treatment algorithm. 
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Furthermore, the model was unique in its explicit use of a clinical reasoning process to 
guide the individualisation of treatment. 
The efficacy of the model was tested in a randomised controlled trial. Evaluation of 
outcome at six weeks enabled comparison to be made between active physiotherapy 
and advice to stay active. At this time point the results demonstrated significant benefit 
of the treatment model over advice. Significant differences were noted in disability, 
mood, general health and well-being. 
Evaluation of long-term outcome enabled comparison to be made between early and 
late application of the treatment model. At this time point the results favoured the early 
intervention group. While the physical aspects of the low back pain experience did not 
seem to be adversely affected by delaying intervention, a number of psychosocial 
parameters were significantly better in the early intervention group. Delaying the onset 
of treatment did not provide the opportunity for physiotherapy to favourably affect the 
psychosocial variables. 
These findings suggest two primary areas for further study. Firstly, the effect sizes seen 
in this study are quite large and the treatment effects certainly more long lived than 
many other investigations into the management of acute low back pain. Further 
exploration of the individual treatments used and the clinical reasoning process 
employed may offer some interesting insight into these fmdings. Secondly, the 
difference in treatment response of the psychosocial variables to early and late 
intervention is a particularly fascinating fmding and the process by which this was 
mediated would make for interesting further analysis. 
Physiotherapy can also be looked at in the broader context of primary care management 
of acute low back pain. The two groups in the study represent two different models of 
care for acute low back pain. In one approach subjects are assessed, given advice and 
treated promptly (assess/advise/treat). In the other group treatment is delayed 
(assess/advise/wait). The overall study results support an assess/advise/treat model of 
care due to the superior short and long term outcomes. Furthermore, it is recognised 
that psychosocial variables are predictive of chronicity in low back pain (Linton 2000). 
Early physiotherapy treatment may therefore reduce the risk of chronic problems 
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developing. A priority of further research should be to explore the long-term 
consequences of this difference in psychosocial outcomes. 
Closer scrutiny of the data set provided information to help refme the treatment model. 
Changing physical function and pain are the things that lead to good short-term 
outcome, while changes in pain, distress, social function and self perceived general 
health lead to good long-term outcome. A number of modifications were suggested to 
help facilitate improvement in these parameters and possibly increase the treatment 
models effectiveness. 
The priority for future research from this study should be to formally test the 
refinements suggested in Chapter Five to evaluate their worth. Also, this study 
particularly highlighted the necessity for greater consideration to be given to the 
understanding and management of pain in low back pain patients. 
This cyclical process of developing, testing and refining treatment of acute low back 
pain needs to continue. This thesis suggests that physiotherapy does have an important 
role to play in the management of acute low back pain, but this represents only the start. 
It is important that clinical questions continue to be addressed to move management of 
low back pain from, simply, effective towards identifying what is optimal. This 
process should not be based on serendipity, clinical fads or the desire to prove a pet 
theory. It needs to be driven by a logical, structured and informed approach that serves 
the needs of patients. This thesis provides a model of how that may be achieved. 
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Appendix 
Appendix I: Referral Form 
Cen~ral ~~ddlesex. Hospital NHS Trust, in conjunction with BruneI University, has 
obtamed Jomt fundmg from the NHS Research and Development Directorate to conduct a 
clinical trial evaluating physiotherapy for low back pain. 
The project is running from March 1998 for two years. It is a single-blind randomised 
clinical trial to evaluate the effect of research-based physiotherapy intervention on 
patients with simple low back pain. Ethical approval (BEC 313) has been obtained from 
the Brent Medical Ethics Committee. 
The OClinical Guidelines for the Management of Acute Low Back PainO, published by 
the Royal College of General Practitioners in September 1996, recommend physiotherapy 
(manipulation) within the fITst six weeks of onset of simple low back pain. With both 
limited access to physiotherapy and the majority of sufferers recovering within the first 
six weeks, the question of the optimal time for physiotherapy intervention remains 
unanswered. One of the principal aims of the trial will be to answer this question. 
The success of the trial relies on recruiting suitable subjects with simple acute low back 
pain. The diagnostic triage recommended by the RCGP is used to ensure that only 
patients with simple low back pain are included. Exclusions include nerve root pain, 
serious spinal pathology and cauda equina syndrome. 
Consent from the patient is necessary. Following consent patients are randomly allocated 
into one of two groups: those for immediate treatment, and those who will return to the 
waiting list to await treatment in due course. All patients should be seen sooner than the 
routine waiting times. 
Your patient has met the study criteria and is happy to participate in the trial. I would be 
grateful if you would consent to their inclusion by completing the attached form. 
It is anticipated that during the recruitment phase of the trial there will. be impr~ved 
access for patients with simple acute back pain. If you wish to refe~ other SUItable. pa~lents 
please send their details to the department. The attached sheet details the study cntena. 
Yours sincerely, 
Benedict Wand BAppSc, GradDipAppSc, MAppSc 
MCSP MMACP 
Research Physiotherapist 
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To: Ben Wand, Research Physiotherapist 
Physiotherapy Department, 
Central Middx Hospital 
Acton Lane, Park Royal 
London NWI 0 7NS 
LOW BACK PAIN CLINICAL TRIAL 
RE: 
Surname .................................................... MrlMrslMiss 
First Name .................................................. DOB: ........ . 
Address ...................................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Tel. .......................................................... . 
This patient meets the study criteria (see below) and is happy to participate 
in the clinical trial 
Dr ............................................ . 
Signed ........................................ . 
Date .......................................... . 
INCLUSION CRITERIA 
• Age 20-55 years 
• Simple low back pain < 6 weeks duration ( mechanical pain in 
lumbrosacral region, buttock or thigh) 
• Patients with recurrent LBP should be symptom free for 3/12 prior to 
this episode. 
EXCLUSION CRITERIA 
• Pregnancy, or within 3/12 post-partum 
• Undergoing psychiatric treatment 
• Currently receiving physiotherapy, osteopathy or chiropractic treatment 
• Presence of another physically disabling condition 
• Systemic disease (diabetes, etc) 
• Involved in litigation for LBP 
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LOW BACK PAIN CLINICAL TRIAL 
RE; ................................................................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
C I consent for my patient to participate in the clinical trial 
evaluating physiotherapy for low back pain. 
C I do not consent for my patient to participate in the clinical trial 
evaluating physiotherapy for low back pain for the following reasonls 
................................................................................................ 
. . .. . . . . . . . . . . .. . . . . . . .. . . . . .. .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . 
Dr .................................................. . 
Signed ........................................... . 
Date ................................................ . 
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Appendix II: Telephone Questionnaire 
BACK PAIN STUDY 
Brunei University & Central Middlesex Hospital 
Exclusion Checklist (1) 
o Aged between 20 and 55 
o Back pain < 6 weeks (if acute flare up of chronic - then must be stable/ 
clear or pain free for previous 3 months) 
o Pregnant 
o Within 3 months post partum 
o Involved in litigation 
o Already receiving physiotherapy (or osteopathy, chiropractic) 
o Other ongoing medical problem 
o Other physically disabling condition 
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Appendix III: Examination Protocol 
CENTRAL MIDDLESEX NHS TRUST 
LOW BACK PAIN PROTOCOL 
Name: GP: 
Address: Address: 
Tel: 
Tel: Home: 
Work: Date of referral: 
DOB: 
Treating Therapist: 
First Language: 
Interpreter Required? 
Type of work (e.g. manual/shift): Social History (support/response from family): 
Is patient working? Yes 0 No 0 
Ifno, is this due to current complaint? 
Yes 0 No 0 
Time off work? 
--years __ months weeks __ days 
Does the patient think they will return to work? 
Yes 0 No 0 
If yes, when? 
I Height (m) I Weight (Kg) 
HobbieslRecreation: 
Sports/Exercises: 
o SIMPLE LOW BACK PAIN o NERVEROOTPAIN 
Therapist: Date: 
SUBJECTIVE ASSESSMENT 
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I BMI 
o CONSULTANT 
REFERRAL OR RED 
FLAGS 
Overall severity: 
least 
ofSYlDptoDls(l-lO 
Aggravating 
factors 
11 0 at the moment /10 usual 
Activities Easing factors/coping strategies 
limited/stopped 
24 HOUR BEHA VIOUR: 
Start of day: 
244 
... 
/10 
During day: 
Sleep: Change in sleep pattern 
Frequency of disturbance 
Best position 
Worst position 
Irritability Non 0 Mild 0 Moderate D 
mSTORY OF PRESENTING COMPLAINT 
Onset 
Previous History of LBP (including time offwork) 
Previous treatment for LBP (helpful?) 
Subjective cause ofLBP 
Overall how has the back pain affected patient's life? 
What are the patient's expectations of treatment 
What is the patient's view of their problem 
245 
Severe D 
GENERAL HEALTH 
WOMEN ONLY YES NO 
Post menopause D D Age at time of menopause 
Hysterectomy D D 
HRT D D 
Calcium supplements D D 
History of back pain 
related to menstrual cycle D D 
PMH I SURGERY 
MEDICATIONS (incl. Steroids/anticoagulants) 
YES NO YES NO 
Unexplained BowellBladder 
weight loss D D dysfunction 0 0 
Smoker D D Saddle area 
parasthesia 0 0 
Diabetes D D 0 0 Cough/Sneeze 
RA D D 0 0 Gait disorder 
Glove & stocking 
parasthesiae 0 0 
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INVESTIGATIONS (Type and Results/Comments) 
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PHYSICAL EXAMINATION 
Observation 
ACTIVE MOVEMENTS 
Lumbar spine 
Thoracic spine 
PPIVM's 
SIJ 
HIP 
KNEE 
248 
NEURAL TISSUE PROVOCATION TESTS 
SLR: R L Com parable sign: Y 0 
P1 
P2!R2 
PNF 
SLUMP 
PKB 
MOVEMENT CONTROL 
Flexion control 
Extension control 
Abnormal 
D 
Abnormal 
D 
Rotation dissociation (bent knee fall out in supine) 
Abnormal 
R 0 
L 0 
Multifidus setting 
R 
L 
TrA setting 
[ADDITIONAL TESTS 
R=L 
D 
D 
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Normal 
o 
Normal 
o 
Normal 
o 
o 
Decreased 
o 
D 
NO 
NEUROLOGICAL TESTS 
Reflexes R-L Absent Increased 
Decreased 
RL RL RL 
L3 Quadriceps D DO DD DO 
S 1 Gastrocnemius D DO DO DO 
Myotomes Level R=L Sensation 
Decreased 
Hip L2 D D Light Touch 
flexion 
Knee ext L3,4 D D 
Dorsi/Inv L4 D D 
Great toe L5 0 0 SharplBlunt 
ext 
Plantar 81 D D 
flex 
Toe 82 D D 
flexion 
Cord signs Negative Positive 
RL RL 
Clonus DO 
S2 Babinski DO DO 
THERAPIST IDENTIFIED PROBLEMS 
Main subjective findings 
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Main objective findings 
CLASSIFICATION OF BACK PAIN 
SYMPTOMS 
l. Back pain without radiation 
2. Back pain with referral to leg, above the knee 
3. Back pain with referral to leg, below the knee 
4. Leg pain greater than back pain 
HISTORY 
5. 
6. 
Acute injury - first episode 
Reinjury/exacerbation of previous problem 
DURATION OF SYMPTOMS SINCE ONSET 
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0 
0 
0 
0 
o 
o 
7. < 1/52 
8. 1152 - 6/52 
9. >6/52 
FUNCTIONAL MILESTONES because of this episode of LBP: 
y 
10. Is the patient offwork o 
(~Qll) 
11 Are nonnal activities affected o 
12. Are usual leisure and social activities affected o 
13. Is the patients usual sleeping pattern disturbed o 
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o 
o 
o 
N 
o 
o 
o 
o 
N/A 
o 
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Appendix IV: Patient Consent Form 
AGREEMENT TO PARTICIPATE IN RESEARCH PROJECT 
Brent Medical Ethics Committee (BEC 313) 
I (Name of participant) 
of (Address) 
__________________ Postcode ______ _ 
agree to take part in the research project. 
An Evaluation Of Physiotherapy For Back Pain Patients (Research Study NHS 
PCD2/ A1/288) 
I confirm that the nature and demands of the research have been explained to me and that I 
understand and accept them. I also confirm that I have seen the Patient Information Sheet 
and understand it. I understand that I may withdraw from the research project if I find I am 
unable to continue for any reason. 
Signed 
Witness 
Date 
I have explained the nature, demands and foreseeable risks of the above research to the 
participant. 
Signature Date 
Principal Investigator .. 
Professor Lorraine De Souza, PhD FCSP Director of Postgraduate PhYSIotherapy StudIes 
BruneI University, Osterley Campus, Borough Road, Isleworth, Middlesex TW7 5DU 
Research Co-ordinator 
Ben Wand, MSc MCSP 
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Physiotherapy Department, Central Middlesex Hospital NHS Trust, Acton Lane, Park 
Royal, London NWI0 7NS Telephone: 0181 4532292 
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BACK PAIN STUDY 
BruneI University & Central Middlesex Hospital 
Participant Information Sheet 
Title of Research Study An evaluation of physiotherapy for back pain patients. 
What is the research about? 
Back. pain is a ve~ common p~oblem and often GPs refer their patients with back pain for 
P~ys10the~apy. This resear~h rums to ~d out what is the best way to treat back problems 
Wlth phys10therapy, and will also examtne how your back problem changes over time. The 
results from this research will help to improve treatment for back pain patients. 
Who is running the research? 
Resear~~ers from Cenn:al Middlesex HosJ;'ital and Brunel University are undertaking this 
study Jotntly. The Natlonal Health Servtce Research and Development Programme is 
funding this research and the study has obtained ethical approval from the hospital ethics 
committee. 
Who can take part? 
If you are between 20 and 55 years of age, and have had your back trouble for less than six 
weeks, we would like to invite you to take part in this study. The overall outcome of the 
research will not be clear until the research study has finished. Your contribution to this 
work will be very helpful for improving physiotherapy for back pain patients in the future. 
What happens if I agree to take part? 
At your first appointment at the Physiotherapy Department at the Central Middlesex 
Hospital, a researcher will explain the project to you and ask you to read and sign a form in 
which you give your consent to be part of the research. You will then be given a 
questionnaire to complete. This should take about 30 minutes, and a research assistant will 
be there to answer any questions you might have. The physiotherapist will then see you to 
assess your back problem, and so take a little longer than normal because this will be a 
detailed assessment. If the physiotherapist decides that you need to see a consultant or 
another hospital service, he or she will refer you on as appropriate. The physiotherapist will 
make sure that low back pain is your main problem and you will have the same examination 
and tests as all back patients have. We will give you a copy of The Back Book, and the date 
and time of your next appointment for treatment. The physiotherapist will let your doctor 
know that you are taking part in the study. 
What treatment willi get, and when? 
You will get the same physiotherapy treatment as other back pain patients. receive, from 
experienced senior staff at the Physiotherapy Department. No one who 1S part of the 
research study will have to wait any longer for treatment than low back pain patients who are 
not part of the study. 
What happens then? 
The physiotherapist treating you will monitor your progress throughout your treatment and 
follow you up after the physiotherapy is finished in order to study the lo~ger term e.ffects of 
the treatment. You will be sent follow-up questionnaires by post, along Wlth a prepatd return 
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envelope, at SIX weeks, three months, SlX months and twelve months after your first 
appointment. 
How long will it take? 
The amount of time you will spend attending physiotherapy will be decided by the 
physiotherapist treating you, depending on what sort of back trouble you have. Apart" from 
the physiotherapy you will receive, each set of questionnaires should take approximately 30 
minutes to complete. You should receive the last questionnaire for completion 12 months 
after we first see you. Your contribution to the research will then be completed. 
What will happen to the information I provide for the research project? 
All information you provide as a research volunteer will be analysed and used to examine the 
effects of physiotherapy. Your personal information will remain entirely confidential and 
safe. When the results of this research are written up, the report will refer only to groups of 
patients with back pain, not to individual people. 
Can I change my mind? 
You are free to decide not to participate in this study or to withdraw at any time. If you do 
withdraw, you will still receive all of the appropriate physiotherapy treatment for your back 
problem. If you have any problems or feel you may wish to withdraw please contact your 
physiotherapist or the Research Co-ordinator as soon as possible to see if we can help. 
Who can I contact? 
If you have any queries about the overall study and your involvement in it, please feel free to 
contact Ben Wand, the Research Co-ordinator at the Central Middlesex Hospital on 0181 
4532292. 
Thank you for taking the time to read this information sheet. If you decide 
to join this research project your contribution witll be very valuable in 
helping us to improve phsyiotherapy for people with back pain. 
Research Co-ordinator: 
Ben Wand, MSc MCSP 
Chartered Physiotherapist 
Physiotherapy Department 
Central Middlesex Hospital NHS Trust 
Acton Lane, Park Royal 
London NW10 7NS 
Telephone: 0181 4532292 
Research Assistant: 
J amesMcCauley 
Department of Health Studies 
Brunel University, Osterley Campus 
Borough Road, Isleworth 
Middlesex TW7 5D U 
Telephone: 0181 891 0121 x 2553 
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Appendix V: Baseline Questionnaire 
BACK PAIN STUDY 
Brunei University & Central Middlesex Hospital 
Date ________ _ 
Thank you for agreeing to participate in this study. 
This questionnaire is in several sections, asking about your health, your back problem, and 
about yourself in general. This is the first of five questionnaires we will ask you to complete 
over the next 12 months. It is also the longest and should take about 30 minutes to 
complete. 
Please read each question carefully, and give the best answer you can. Do 
not take too long to answer anyone question. However, it is important that 
you answer every question. There is always a response for your particular 
situation. 
If you have any difficulties or queries about the questionnaire, or the study, the Research 
Assistant who has given you this questionnaire will be happy to help in any way possible. 
Section 1: About Your General Health 
INSTRUCTIONS: This section asks for your views about your health. This information will 
help us keep track of how you feel and how well you are able to do your usual activities. 
Answer every question by marking the answer as indicated. If you are unsure about how 
to answer a question, please give the best answer you can. 
1. In general would you say your health is: 
(Circle one) 
Excellent ____________ 1 
Very good 2 
~od 3 
Fair 4 
Poor 5 
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2. Compared with one year ago, how would you rate your health in general ? now. 
(Circle one) -
Much better than one year ago I 
Somewhat better now than one year ago _ 2 
About the same as one year ago 3 
Somewhat worse than one year ago 4 
Much worse than one year ago 5 
3. The following items are about activities you might be doing during a typical day. 
Does your health now limit you in these activities? If so, how much? 
(circle one number on each line) 
YES, YES, NO,NOT 
ACTIVITIES LIMITED LIMITED LIMITED 
A LOT A AT ALL 
LITTLE 
a. Vigorous activities, such as running, lifting I 2 3 
heavy objects, participating in strenuous sports 
h. Moderate activities, such as moving a table, I 2 3 
pushing a vacuum cleaner, bowling, or playing 
golf 
c. Lifting or carrying groceries I 2 3 
d. Climbing several flights of stairs I 2 3 
e. Climbing one flight of stairs I 2 3 
f Bending, kneeling, or stooping I 2 3 
g. Walking more than a mile I 2 3 
h. Walking haIfa mile 1 2 3 
i. Walking one hundred yards I 2 3 
j. Bathing or dressing yourself I 2 3 
4. During the past four weeks, have you had any of the following problems with 
your work or other regular daily activities as a result of your physical health? 
(circle one number on each line) 
YES NO 
a. Cut down on the amount of time you spent on work or other activities 1 2 
h. Accomplished less than you would like 1 2 
c. Were limited in the kind of work or other activities 1 2 
d. Had difficulty performing the work or other activities (for example, it 1 ") 
took extra effort) 
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5. During the past four weeks, have you had any of the following problems with 
your work or other daily activities as a result of any emotional problems (such as feeling 
depressed or anxious)? 
(circle one number on each line) 
YES NO 
a. Cut down on the amount of time you spent on work or other activities 1 2 
b. Accomplished less than you would like 1 2 
c. Didn't do work or other activities as carefully as usual 1 ') 
6. During the past four weeks, to what extent has your physical health or emotional 
problems interfered with your normal social activities with family, friends, 
neighbours, or groups? 
(Circle one) 
Not at all ____________ 1 
Slightly 2 
Moderately 3 
Quite a bit 4 
Extremely 5 
7. How much bodily pain have you had during the past four weeks? 
(Circle one) 
None ______________ 1 
Very mild 2 
Mili 3 
Moderate 4 
Severe 5 
Very severe 6 
8. During the past four weeks, how much did pain interfere with your normal 
work (including both work outside the home and housework)? 
(Circle one) 
Not at all _______ ---- 1 
A~k~ 2 
Moderately 3 
Quite a bit 4 
Extremely 5 
9. These questions are about how you feel and h~w things have been with you 
during the past four weeks. For each question, please gIve the one answer that comes 
closest to how you have been feeling. 
How much of the time during the past four weeks- (circle one number on each line) 
I A good I I A I None ] 
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All of Most bit of Some little oftbe 
the of the the of the oftbe time 
time time time time time 
a. Did you feel full of life? 1 2 3 4 5 6 
b. Have you been a very nervous 1 2 3 4 5 6 
person? 
c. Have you felt so down in the 
dumps that nothing could cheer 1 2 3 4 5 6 
you up? 
d. Have you felt calm and 1 2 3 4 5 6 
peaceful? 
e. Did you have a lot of energy? 1 2 3 4 5 6 
f. Have you felt downhearted 1 2 3 4 5 6 
and low? 
g. Did you feel worn out? 1 2 3 4 5 6 
h. Have you been a happy 1 2 3 4 5 6 
person? 
i. Did you feel tired? 1 2 3 4 5 6 
10. During the past 4 weeks, how much of the time has your physical health or 
emotional problems interfered with your social activities (like visiting with friends, relatives, 
etc.)? 
(Circle one) 
All of the time __________ 1 
Most of the time 2 
Some of the time 3 
A little of the time 4 
None of the time 5 
11. How TRUE or FALSE is each of the following statements for you? 
(circle one number on each line) 
Definitely Mostly Don't Mostly Definitely 
True True Know False False 
a. I seem to get ill more easily than 1 2 3 4 5 
other people 
b. I am as healthy as anybody I 1 2 3 4 5 
know 
c. I expect my health to get worse 1 2 3 4 5 
d. My health is excellent 1 2 3 4 5 
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[ 
By placing a tick in one box in each group below, please indicate which statem b 
describe YOUR OWN HEALTH STATE TODAY. ents est 
Do not tick more than one box in each group. 
Mobility 
I have no problems in walking about 
I have some problems in walking about 
I am confined to bed 
Self-Care 
I have no problems with self-care 
I have some problems washing or dressing myself 
I am unable to wash or dress myself 
Usual Activities (e.g. work, stucfy, housework,jami!J or leisure activities) 
e 
e 
e 
e 
e 
e 
I have no problems with performing my usual activities e 
I have some problems with performing my usual activities e 
I am unable to perform my usual activities e 
Pain/Discomfort 
I have no pain or discomfort 
I have moderate pain or discomfort 
I have extreme pain or discomfort 
Anxiety/Depression 
I am not anxious or depressed 
I am moderately anxious or depressed 
I am extremely anxious or depressed 
Compared with my general level of health over the past 12 months, 
my health state today is: 
rrCK 
Better 
Much the same 
Worse 
Section 2: Your Back Problem 
e 
e 
e 
e 
e 
e 
e 
e 
e 
PLEASE 
ONE BOX 
ONLY 
The following questions assess the level (or severity) of any pain you might be e~pe~encing 
with your back problem. Please answer each of the questions below by CIrcling the 
appropriate number on the accompanying scale (see example). 
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Example: this person rated the severity of their usual pain as 5 out of 10' 
1. How would you rate your usual pain, on average over the past wee),. . 0 1 A, on a to 0 scale? 
o 1 2 3 4 
no pain 
5 7 8 9 10 
pain as bad 
as it could be 
For each scale 0 is equal to no pain at all, and 10 equal to pain as bad as it could be. 
1. How would you rate your usual pain, on average over the past week, on a 0 to 10 scale? 
o 1 2 3 4 5 6 7 8 9 10 
oo~ ~ru~ 
as it could be 
2. How would you rate your pain at its least, on average over the past week, on a 0 
to 10 scale? 
o 1 2 3 4 5 6 7 8 9 10 
oo~ ~ru~ 
as it could be 
3. How would you rate your pain at this moment in time, on a 0 to 10 scale? 
o 
no pain 
1 2 3 4 5 6 
---+,---
7 8 9 10 
pain as bad as 
it could be 
The following questions and statements apply if you have aches or pains, such as back, 
shoulder or neck pain. Please read and answer each question carefully. Do not take too 
long to answer the questions. However, it is important that you answer every question. 
There is always a response for your particular situation. 
1. Where do you have pain? Place a ./ for all the appropriate sites. 
e neck e shoulders e upper back e lower back e leg 
2. How many days of work have you missed because of pain during the past 18 months? 
Tick (./)one. 
eo days 
30 days 
e 1 month 
e 1 - 2 days 
e 2 months 
e 3 - 7 days e 8 - 14 days e 15 -
e 3 - 6 months e 6 - 12 months e over 1 year 
3. How long have you had your current pain problem? Tick (,./) one. 
eo - 1 week e 1 - 2 weeks e 3 - 4 weeks e 4 - 5 weeks 
e 6 - 8 weeks 
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e 9 - 11 weeks e 3 - 6 months e 6 - 9 months e 9 - 12 months e over 1 year 
4. Is your work heavy or monotonous? Circle the best alternative. 
o 1 
Not at all 
2 3 4 5 6 7 8 9 10 
Extremely 
5. How would you rate the pain that you have had during the past week? Circle one. 
o 1 2 3 4 5 
No pain 
6 7 8 9 10 
Pain as bad as it 
Could be 
6. In the past three months, on average, how bad was your pain? Circle one. 
o 1 2 3 4 5 
No pain 
6 7 8 9 10 
Pain as bad as it 
could be 
7. How often would you say that you have experienced pain episodes, on average, during the past 
3 months? Circle one. 
o 
Never 
1 2 3 4 5 6 7 8 9 10 
Always 
8. Based on all the things you do to cope, or deal with your pain, on an average day, how much 
are you able to decrease it? Circle one. 
o 1 
can't decrease 
it at all 
2 3 4 5 6 7 8 
9. How tense or anxious have you felt in the past week? Circle one. 
o 1 
Absolutely calm 
and relaxed 
2 3 4 5 6 7 8 
9 10 
Can decrease it 
completely 
9 10 
As tense and 
anxious as I've ever felt 
10. How much have you been bothered by feeling depressed in the past week? Circle one. 
o 1 
Not at all 
2 3 4 5 6 7 8 9 10 
Extremely 
11. In your view, how large is the risk that your current pain may become persistent? Circle one. 
o 1 
No risk 
2 3 4 5 6 7 8 9 10 Very large risk 
12. In your estimation, what are the chances that you will be working in 6 months? Circle one. 
o 1 
No chance 
2 3 4 5 6 7 8 9 10 Very large chance 
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13. If you take into consideration your work routines, management, salary, promotion 
possibilities and work mates, how satisfied are you with your job? Circle one. 
o 1 
Not at all 
satisfied 
2 3 4 5 6 7 8 9 10 
Completely 
satisfied 
Here are some of the things which other people have told us about their back pain. For each 
statement please circle one number from 0 to 10 to say how much physical activities, such as 
bending, lifting, walking or driving would affect your back. 
14. Physical activity makes my pain worse. 
o 1 
Completely 
disagree 
2 3 4 5 6 7 8 9 10 
Completely 
agree 
15. An increase in pain is an indication that I should stop what I am doing until the pain 
decreases. 
o 1 
Completely 
disagree 
2 3 4 5 6 7 
16. I should not do my normal work with my present pain. 
o 1 
Completely 
disagree 
2 3 4 5 6 7 
8 9 
8 9 
10 
Completely 
agree 
10 
Completely 
agree 
Here is a list of 5 activities. Please circle the one number which best describes your current ability 
to participate in each of these activities. 
17. I can do light work for an hour. 
0 1 2 3 4 5 6 7 8 9 10 
Can't do it because Can do it without pain 
of pain problem being a problem 
18. I can walk for an hour. 
0 1 2 3 4 5 6 7 8 9 10 
Can't do it because Can do it without pain 
of pain problem being a problem 
19. I can do ordinary household chores. 
0 1 2 3 4 5 6 7 8 9 10 
Can't do it because Can do it without pain 
being a problem 
of pain problem 
20. I can go shopping. 
0 1 2 3 4 5 6 7 8 9 10 
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Can't do it because 
of pain problem 
21. I can sleep at night. 
0 1 2 
Can't do it because 
of pain problem 
3 4 5 6 7 8 
+' 
Can do it 
without pain 
being a problem 
9 10 
Can do it 
without pain 
being a problem 
When your back hurts, you may fmd it difficult to do some of the things that you 
normally do. The list below contains some sentences that people have used to describe 
themselves when they have back pain. When you read them you may fmd that some of 
them stand out because they describe you today. As you read the list, think of yourself 
today. When you read a statement that describes you today, put a tick in the 'Yes' 
column. If the sentence does not describe you, tick the 'No' column. 
REMEMBER, ONLY MARK THE BOX IF YOU ARE SURE THAT THE SENTENCE 
DESCRIBES YOU TODAY. 
1. I stay at home most of the time because of my back. 
2. I change position frequently to try and get my back comfortable. 
3. I walk more slowly than usual because of my back. 
4. Because of my back, I am not doing any of the jobs that I usually 
do around the house. 
S. Because of my back, I use a handrail to get upstairs. 
6. Because of my back, I lie down to rest more often. 
7. Because of my back, I have to hold on to something to get out ofan 
easy chair. 
8. Because of my back, I try to get other people to do things for me. 
9. I get dressed more slowly than usual because of my back. 
10. I only stand up for short periods of time because of my back. 
11. Because of my back, I try not to bend or kneel down. 
12. I find it difficult to get out of an easy chair because of my back. 
13. My back is painful almost all of the time. 
14. I find it difficult to tum over in bed because of my back. 
15. My appetite is not very good because of my back pain. 
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YES NO 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
16. I have trouble putting on my socks (or stockings/tights) because of 
the pain in my back. 
17. I only walk short distances because of my back pain. 
18. I sleep less well because of my back. 
e 
e 
e 
e 
e 
e 
19. Because of my back pain, I get dressed with help from someone else. e e 
20. I sit down for most of the day because of my back. e e 
21. I avoid heavy jobs around the house because of my back. e e 
22. Because of my back pain, I am more irritable and bad tempered with 
people than usual. e e 
23. Because of my back, I go upstairs more slowly than usual. e e 
24. I stay in bed most of the time because of my back. e e 
---+_._--
A number of statements which people use to describe themselves are given below. Read 
each statement and then circle the most appropriate number to the right of the statement 
to indicate how you feel right at this moment. 
There are no right or wrong answers. Do not spend too much time on anyone statement. 
NOT AT ALL SOMEWHAT MODERATELY VERY MUCH 
I feel calm 1 2 3 4 
I feel tense 1 2 3 4 
I feel upset 1 2 3 4 
I feel relaxed 1 2 3 4 
I feel content 1 2 3 4 
I am worried 1 2 3 4 
Please indicate for each of these questions which answer best describes how you 
h . t b x have been feeling recently by marking X in t e appropna eo. 
Most of the Rarely or Some or A modera~e 
none of the little of the amount oftnne time (5-7 
time (less than time(l-2 (3-4 days per days per 
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1 day per days per week) week) 
week) week) 
1) I feel downhearted and 
sad 
2) Morning is when I feel 
best 
3) I have crying spells or 
feel like it. 
4) I have trouble getting 
to sleep at night. 
S) I feel that nobody 
cares. 
6) I eat as much as I used 
to. 
7) I still enjoy sex. 
8) I notice I am losing 
weight. 
9) I have trouble with 
constipation. 
10) My heart beats faster 
than usual. 
11) I get tired for no 
reason. 
12) My mind is as clear as 
it used to be. 
13) I tend to wake up too 
early. 
14) I find it easy to do 
the things I used to. 
IS) I am restless and 
can't keep still. 
16) I feel hopeful about 
the future. 
17) I am more irritable 
than usual. 
18) I find it easy to make 
a decision. 
19) I feel quite guilty. 
20) I feel that I am useful 
and needed. 
21) My life is pretty full. 
22) I feel that others 
would be better off if I 
were dead. 
23) I am still able to 
enjoy things I used to. ( 
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Please describe how you have felt in the PAST WEEK b mak· . . 
appropriate box. Please answer all questions. Do not think to YI bem~ a tIck (./! ill the 
o ong lore answermg. 
A little, A great 
Extremely. 
could not 
Not at slightly deaL quite have been 
all a bit worse 
Heart rate increase 
Feeling hot all over 
Sweating all over 
Sweating in a particular part of the 
body 
Pulse in neck 
Pounding in head 
Dizziness 
Blurring of vision 
Feeling faint 
Everything appearing unreal 
Nausea 
Butterflies 
Pain or ache in stomach 
Stomach churning 
Desire to pass water 
Mouth becoming dry 
Difficulty swallowing 
Muscles in neck aching 
Legs feeling weak 
Muscles twitching or jumping 
Tense feeling across forehead 
Tense feeling in jaw muscles 
---+-'--
We are interested in your own personal views of how you see your back problem. 
In your opinion, what caused your present problem? ____________ _ 
What are your main symptoms? ___________________ _ 
Do you feel that any of the following contributed to your back problem? 
e stress e an awkward movement (lifting/turning) e poor medical care in the 
past months 
e chance e hereditary (runs in the family) 
e germ/virus e pollution/environment 
e other people 
e my own state of mind 
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e diet e workplace factors e it just happened 
What do you expect of physiotherapy for your back problem? 
-------------------
Thinking about your back problem, please indicate how much you agree or disagree with 
each of the following statements below. Tick (v") one for each: 
NEITHER 
AGREE 
STRONGLY AGREE NOR DISAGREE STRONGLY 
AGREE DISAGREE DISAGREE 
a) My back problem will last a short 
time 
b) What I do can determine whether 
my back problem gets better or worse 
c) My back problem will last for a 
long time 
d) My treatment will be effective in 
curing my back problem 
e) My back problem has had major 
consequences on my life 
f) There is a lot which I can do to 
control my symptoms 
g) My back problem has not had 
much effect on my life 
h) My back problem has strongly 
affected the way others see me 
i) My back problem has become 
easier to live with 
j) My back problem has strongly 
affected the way I see myself as a 
person 
k) My back problem will improve in 
time 
1) My back problem has serious 
economic and fmancial consequences 
m) There is very little that can be 
done to improve my back problem 
n) My back problem is a serious 
condition 
---
0) Recovery from my back problem 
is largely dependent on chance or fate ---- -
p) My back problem is likely to be 
permanent rather than temporary 
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Thank you for completing this section. 
Please check that you have completed all of the questions before continuing. 
Section 3: About You 
Please could you fill in the following details about yourself. 
Surname: ___________ Other Names: ________ _ 
Address: 
Postcode: _______ Telephone (day): _____________ _ 
I 
bex: ___ MalelFemale 
I 81 
I 82 
Marital Status: H 
Single 
Date Of Birth. _______ ddmmyy 
L ____ M_arr_l_· e_d/_C_Oh_a_b_it_ee_ 
Divorced/separated 
83 
Widow/widower 
Occupational Status: _____ _ 
------------- -----
Please tick only one What is your occupation? __ ---------
employee 
self-employed 
83 unemployed 
84 housewife 
85 student 
86 retired 
87 other 
If you are retired, unemployed or unable to 
work, what was your last occupation? 
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8s unable to work because of disability 
What is your ethnic background or cultural origin? 
--------------------
Your religion? _____________ Country of birth? 
---------
How long have you lived in this country? 
-----------------------------
What languages do you speak? _________________________________ _ 
i Education Status 
What is your highest level of training or education? Please tick only one box. 
81 none 85 NVQslHNVQs level 
GCSEs 
O/ALeveis 
Diploma/Certificate 
-_ .. _---------_ .. -------
: Ethnic Background 
Primary Degree (e.g. BA, BSc) 
SecondlHigher Degree (e.g. MA, MSc, PhD) 
other 
-------------------------
! Please tick one of the following boxes that best describes your ethnic or cultural 
background: 
81 White 86 Indian 
82 Irish 87 Pakistani 
83 Black - African 88 Bangladeshi 
84 Black - Caribbean 89 Chinese 
85 Black - Other 810 Other (please specify) 
-----.--.-.~---~-
Thank you for your time and assistance. 
If you have any further questions please feel free to ask. 
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Appendix VI: Follow-up Questionnaire 
BACK PAIN STUDY 
Brunei University & Central Middlesex Hospital 
Questionnaire Two 
Thank you once again for agreeing to participate in this study. This is the second of five 
questionnaires we will ask you to complete over the next 12 months. It should take no more 
than 30 minutes to complete. 
This questionnaire is in several sections, the first asking about your health, the second about 
your back problem, and the third section concerns yourself in general. 
Please read each question carefully, and give the best answer you can. Do 
not take too long to answer anyone question. However, it is important that 
you answer every question. There is always a response for your particular 
situation. 
If you have any difficulties or queries about this questionnaire, or the study, please contact 
me at Brunel University (Tel. 0181 891 0121 extension 2553, or 0181 4532292), and I will be 
happy to help in any way possible. 
Todays date ________ _ 
Section 1: About Your General Health 
INSTRUCTIONS: This section asks for your views about your health. This information 
will help keep track of how you feel and how well you are able to do your usual 
activities. 
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Answer every question by marking the answer as indicated. If you are unsure about how 
to answer a question, please give the best answer you can. 
1. In general would you say your health is: 
(Circle one) 
Excellent 1 
Very good 2 
Good 3 
Fair 4 
Poor 5 
2. Compared with one year ago, how would you rate your health in general now? 
(Circle one) 
Much better than one year ago 1 
Somewhat better now than one year ago _ 2 
About the same as one year ago 3 
Somewhat worse than one year ago 4 
Much worse than one year ago 5 
3. The following items are about activities you might be doing during a typical day. 
Does your health now limit you in these activities? If so, how much? 
(circle one number on each line) 
YES, YES, NO, NOT 
ACTIVITIES LIMITED LIMITED LIMITED 
A LOT A AT ALL 
LITTLE 
a. Vigorous activities, such as running, lifting 1 2 3 
heavy objects, participating in strenuous sports 
b. Moderate activities, such as moving a table, 1 2 3 
pushing a vacuum cleaner, bowling, or playing 
golf 
c. Lifting or carrying groceries 1 2 3 
d. Climbing several flights of stairs 1 2 3 
e. Climbing one flight of stairs 1 2 3 
£ Bending, kneeling, or stooping 1 2 3 
g. Walking more than a mile 1 2 3 
h. Walking half a mile 1 2 3 
I. Walking one hundred yards 1 2 3 
j. Bathing or dressing yourself 1 2 3 
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4. During the past four ~eeks, .~~e you had any of the following problems with 
your work or other regular daily actIvItIes as a result of your physical health? 
(circle one number on each line) 
YES NO 
a. Cut down on the amount of time you spent on work or other activities 1 2 
b. Accomplished less than you would like 1 2 
c. Were limited in the kind of work or other activities 1 2 
d. Had difficulty performing the work or other activities (for example, it 1 2 
took extra effort) 
5. During the past four weeks, have you had any of the following problems with 
your work or other daily activities as a result of any emotional problems (such as feeling 
depressed or anxious)? 
(circle one number on each line) 
YES NO 
a. Cut down on the amount of time you spent on work or other activities 1 2 
b. Accomplished less than you would like 1 2 
c. Didn't do work or other activities as carefully as usual 1 2 
6. During the past four weeks, to what extent has your physical health or emotional 
problems interfered with your normal social activities with family, friends, 
neighbours, or groups? 
(Circle one) 
7. 
Not at all 1 Slightly ----------2 
Moderately 3 
Quite a bit 4 
Extremely 5 
How much bodily pain have you had during the past four weeks? 
(Circle one) 
1 
8. 
None 
Very mild 2 
Mild 3 
Moderate 4 
Severe 5 
Very severe 6 
During the past four weeks, how much did pain interfere ~ith your normal 
work (including both work outside the home and housework). 
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(Circle one) 
Not at all 1 
A little bit-----------2 
Moderately 3 
Quite a bit 4 
Extremely 5 
9. These questions are about how you feel and how things have been with 
during the past four weeks. For each question, please give the one answer that co~:u 
closest to how you have been feeling. s 
How much of the time during the past four weeks-
(circle one number on each line) 
All of Most 
the of the 
time time 
a. Did you feel full of life? 1 2 
h. Have you been a very nervous 1 2 
person? 
c. Have you felt so down in the 
dumps that nothing could cheer 1 2 
you up? 
d. Have you felt calm and 1 2 
peaceful? 
e. Did you have a lot of energy? 1 2 
f Have you felt downhearted 1 2 
and low? 
g. Did you feel worn out? 1 2 
h. Have you been a happy 1 2 
person? 
i. Did you feel tired? 1 2 
A good A None 
bit of Some little of the 
the of the of the time 
time time time 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
10. During the past 4 weeks, how much of the time has your physical health or 
emotional problems interfered with your social activities (like visiting with friends, 
relatives, etc.)? 
(Circle one) 
All of the time 1 
-------------------2 
Most of the time _______________ _ 
Some of the time 3 
A little of the time 4 
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None of the time _________ 5 
11. How TRUE or FALSE is each of the following statements for you? 
b hr ) (circle one num er on eac me 
Definitely Mostly Don't Mostly Definitely 
True True Know False False 
a. I seem to get ill more easily than 1 2 3 4 5 
other people 
b. I am as healthy as anybody I 1 2 3 4 5 
know 
c. I expect my health to get worse 1 2 3 4 5 
d. My health is excellent 1 2 3 4 5 
By placing a tick in one box in each group below, please indicate which statements best 
describe YOUR OWN HEALTH STATE TODAY. 
Do not tick more than one box in each group. 
Mobility 
I have no problems in walking about 
I have some problems in walking about 
I am confmed to bed 
Self-Care 
e 
e 
e 
I have no problems with self-care e 
I have some problems washing or dressing myself e 
I am unable to wash or dress myself e 
Usual Activities (e.g. work, study, housework, family or leisure activities) 
I have no problems with performing my usual activities e 
I have some problems with performing my usual activities e 
I am unable to perform my usual activities e 
Pain/Discomfort 
I have no pain or discomfort 
I have moderate pain or discomfort 
I have extreme pain or discomfort 
AnxietylDepression 
I am not anxious or depressed 
I am moderately anxious or depressed 
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e 
e 
e 
e 
e 
I am extremely anxious or depressed e 
Compared with my general level of health over the past 12 months 
my health state today is: ' 
Better e 
Much the same e 
Worse e 
Section 2: About Your Back Problem 
PLEASE 
TICK 
ONE BOX 
ONLY 
When your back hurts, you may find it difficult to do some of the things that you normally 
do. The list below contains some sentences that people have used to describe themselve~ 
when they have back pain. When you read them you may find that some of them stand out 
because they describe you today. As you read the list, think of yourself today. When you read a 
statement that describes you today, put a tick in the 'Yes' column. If the sentence does not 
describe you, tick the 'No' column. 
REMEMBER, ONL Y MARK THE BOX IF YOU ARE SURE THAT THE SENTENCE 
DESCRIBES YOU TODAY. 
1. I stay at home most of the time because of my back. 
2. I change position frequently to try and get my back comfortable. 
3. I walk more slowly than usual because of my back. 
4. Because of my back, I am not doing any of the jobs that I usually 
do around the house. 
5. Because of my back, I use a handrail to get upstairs. 
6. Because of my back, I lie down to rest more often. 
7. Because of my back, I have to hold on to something to get out ofan 
easy chair. 
8. Because of my back, I try to get other people to do things for me. 
9. I get dressed more slowly than usual because of my back. 
10. I only stand up for short periods of time because of my back. 
11. Because of my back, I try not to bend or kneel down. 
12. I find it difficult to get out ofan easy chair because of my back. 
13. My back is painful almost all of the time. 
14. I fmd it difficult to turn over in bed because of my back. 
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YES NO 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
e 
a 
e 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
e 
a 
a 
15. My appetite is not very good because of my back pain. e e 
16. I have trouble putting on my socks (or stockings/tights) because of 
the pain in my back. e e 
17. I only walk short distances because of my back pain. e e 
18. I sleep less well because of my back. e e 
19. Because of my back pain, I get dressed with help from someone else. e e 
20. I sit down for most of the day because of my back. e e 
21. I avoid heavy jobs around the house because of my back. e e 
22. Because of my back pain, I am more irritable and bad tempered with 
people than usual. e e 
23. Because of my back, I go upstairs more slowly than usual. e e 
24. I stay in bed most of the time because of my back. e e 
Please check that you have completed all of the questions before continuing. 
___ +_t __ 
The following questions assess the level (or severity) of any pain you might be experiencing 
with your back problem. Please answer each of the questions below by circling the 
appropriate number on the accompanying scale (see example). 
Example: this person rated the severity of their usual pain as 5 out of 10: 
~. How ~Ould Y~ rate YO: u~ 7 on ego ov: IDe v: week, :n a 0 to ;0 scrue?\O I 
pam as bad no pam 
as it could be 
Please answer each of the following. For each scale 0 is equal to no pain at all, and 10 
equal to pain as bad as it could be. 
1. How would you rate your usual pain, on average over the past week, on a 0 to 10 
scale? 
o 1 2 3 4 
no pain 
5 6 7 8 9 10 
pain as bad 
as it could be 
2. How would you rate your pain at its least, on average over the past week, on a 0 
to 10 scale? 
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1 2 3 4 5 6 7 8 9 10 o ~~ ~w~ 
as it could be 
3. How would you rate your pain at this moment in time, on a 0 to 10 scale? 
o 1 2 
no pain 
3 4 5 6 7 8 9 10 
pain as bad 
as it could be 
Thank you for completing this section. 
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section 3: About You 
Please describe how you have felt in the PAST WEEK b akin' . 
. 1 Y m g a tIck (./) 1Il th 
appropnate box. P ease answer all questions. Do not think to 1 be. e o ong elore answenng. 
A little, A great 
Extremely, 
could not 
Not at slightly dea~ quite have been 
all a bit worse 
Heart rate increase 
Feeling hot all over 
Sweating all over 
Sweating in a particular part of the 
body 
Pulse in neck 
Pounding in head 
Dizziness 
Blurring of vision 
Feeling faint 
Everything appearing unreal 
Nausea 
Butterflies 
Pain or ache in stomach 
Stomach churning 
Desire to pass water 
Mouth becoming dry 
Difficulty swallowing 
Muscles in neck aching 
Legs feeling weak 
Muscles twitching or jumping 
Tense feeling across forehead 
Tense feeling in jaw muscles 
A number of statements which people use to describe themselves are given below. Read 
each statement and then circle the most appropriate number to the right of the statement 
to indicate how you feel right at this moment. 
There are no right or wrong answers. Do not spend too much time on anyone statement. 
NOT AT ALL SOMEWHAT MODERATELY VERY MUCH 
I feel calm 1 2 3 4 
I feel tense 1 2 3 4 
I feel upset 1 2 3 4 
I feel relaxed 1 2 3 4 
I feel content 1 2 3 
4 
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I am worried 1 2 3 4 
Please indicate for each of these questions which answer best describes how you 
have been feelin2 recently by marking X in the ~ppropriate box. 
r- Rarely or Some or A moderate Most of the 
none of the little of the amount of time time (5-7 
time (less than time (1-2 (3-4 days per days per 
1 day per days per week) week) 
week) week) 
1) I feel downhearted and 
sad 
2) Morning is when I feel 
best 
3) I have crying spells or 
feel like it. 
4) I have trouble getting 
to sleep at night. 
5) I feel that nobody 
cares. 
6) I eat as much as I used 
to. 
7) I still enjoy sex. 
8) I notice I am losing 
weight. 
9) I have trouble with 
constipation. 
10) My heart beats faster 
than usual. 
11) I get tired for no 
reason. 
12) My mind is as clear as 
it used to be. 
13) I tend to wake up too 
early. 
14) I find it easy to do 
the things I used to. 
I 15) I am restless and 
1 can't keep still. 
16) I feel hopeful about ! 
! the future. I 
17) I am more irritable 
than usual. 
18) I find it easy to make 
a decision. 
19) I feel quite guilty. 
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20) I feel that I am useful 
and needed. 
21) My life is pretty full. 
22) I feel that others 
would be better off if I 
were dead. 
23) I am still able to 
enjoythinzs I used to. 
We are interested in your own personal views of how you see your back problem. 
In your opinion, what caused your present problem? 
-------------------------
What are your main symptoms? _______________________________ _ 
Do you feel that any of the following contributed to your back problem? 
e stress e an awkward movement (lifting/turning) e poor medical care in the 
past months 
e chance 
e germ/virus 
e diet 
e hereditary (runs in the family) 
e pollution! environment 
e workplace factors 
e other people 
e my own state of mind 
e it just happened 
Thinking about your back problem, please indicate how much you agree or disagree with 
each of the following statements below. Tick (V") one for each: 
NEITHER 
AGREE 
STRONGLY AGREE NOR DISAGREE STRONGLY 
AGREE DISAGREE DISAGREE 
a) My back problem will last a short 
time 
b) What I do can determine whether 
my back problem gets better or worse 
c) My back problem will last for a 
long time 
d) My treatment will be effective in 
curing my back problem 
e) My back problem has had major 
consequences on my life 
f) There is a lot which I can do to 
control my symptoms 
g) My back problem has not had 
much effect on my life 
h) My back problem has strongly 
affected the way others see me 
i) My back problem has become 
easier to live with 
j) My back problem has strongly 
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affected the way I see myself as a 
person 
..... k) My back problem will improve in 
time 
I) My back problem has serious 
economic and financial consequences 
m) There is very little that can be 
done to improve my back problem 
n) My back problem is a serious 
condition 
0) Recovery from my back problem 
is largely dependent on chance or fate 
p) My back problem is likely to be 
permanent rather than temporary 
Thank you for completing this last section. 
Thank you for your time and assistance. 
If you have any further questions please 
feel free to contact James McAuley at BruneI 
University on 0181 891 0121 x 2553. 
PLEASE USE THE FREEPOST ENVELOPE 
PROVIDED TO RETURN THIS QUESTIONNAIRE 
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Appendix VII: Clinical Reasoning Form A 
GROUP A GOALS & CLINICAL REASONING 
PATIENT AGREED GOALS (2 maximum) 
Functional Short Term Goals Anticipated Time Actual Time 
Treatments (weeks) Treatments (weeks) 
Functional Discharge Goals Anticipated Time Actual Time 
Treatments (weeks) Treatments (weeks) 
SOURCE OF SYMPTOMS 
(Structures from which the symptoms are emanating) 
Component Structure Supporting evidence Negating evidence 
, 
-
-~ 
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PAIN MECHANISMS (Evidence for mechanisms by which the symptoms are being 
initiated and/or maintained neurologically) 
Nociceptive 
mechanism 
Peripheral 
neurogenic 
Central mechanisms 
Autonomic 
Psychological/mental 
processing 
NATURE OF mE DYSFUNCTION 
Component Structure Supporting evidence Negating evidence 
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CONTRIBUTING FACTORS 
(predisposing or associated factors involved in the development . 
patients problem) or mamtenance of the 
Physical 
Psychosocial 
SEVERITY, IRRITABILITY & CAUTION 
(Inel stability, progression GH & SQ) 
Pain 
Irritability NonD 
other 
Do the signs fit with the symptoms? 
MildD 
MildD 
ModerateD 
ModerateD 
Severe D 
Severe D 
Clinical impression/principal hypothesis regarding the primary syndrome/disorder 
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PROGNOSIS 
Favourable Unfavourable 
I MANAGEMENT PLAN 
Is initial treatment to be directed primarily to: 
Source of symptoms 
Contributing factors 
Objectives of 
treatment (prioritise) 
D 
D 
physiotherapy Treatment indicators (based 
assessment fmdings) 
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on which 
Technique/s of treatment for Criteria for achievement of Date 
each objectives 
objective 
I 
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d 
Additional factors influencing first choice 
Most appropriate to achieve functional goals (explain) 
Patients level of understanding 
Patients expected the treatment 
Treatment worked before 
Expected compliance of patient 
Personal preference of therapist 
Time available 
Newly acquired skill 
Increase patient satisfaction/confidence 
Enhance motivation of patient 
Other: 
Therapist: 
Date: 
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d 
REFLECTION ON PATIENT AGREED FUNCTIONAL GOALS 
DATE: 
Have the short terms goals been achieved? 
YES D NO 0 
If "no", why do you think they have not been achieved? 
(what clues, if any, can you now recognise that you initially missed, misinterpreted, 
under or over-weighted) 
How has your understanding of the patients problem cbanged from your 
interpretations made after the initial assessment? 
Modified Functional Short Term Goals 
? Modified Functional Discharge Goals 
REVIEW OF FUNCTIONAL MILESTONES 
Is the patient still offwork 
Are usual leisure and social activities still affected 
Is the patients usual sleeping pattern still disturbed 
Time to resumption 
(weeks from onset} ____ _ 
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Anticipated Time 
Treatments (weeks) 
Anticipated Time 
Treatments (weeks) 
N/A Y 
o 0 
o 0 
o 0 
N 
o 
o 
o 
Actual Time 
Treatments (weeks) 
Actual Time 
Treatments (weeks) 
". 
ON DISCHARGE 
DATE: 
Have functional discharge goals been achieved? 
~S D NO D 
Persisting symptoms: 
Pain 
Irritability NonD 
I Medication: 
Persisting signs: 
ROM: 
Joint: 
Neural: 
Slump: 
SLR 
Other: 
R 
MildD 
MildD 
ModerateD 
ModerateD 
L 
Prognosis (do you feel the problem is likely to recur and why?) 
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Severe D 
Severe D 
rtf 
REVIEW OF FUNCTIONAL MILESTONES 
N/A Y N 
Is the patient still off work 0 
Are usual leisure and social activities still affected 0 
Is the patients usual sleeping pattern still disturbed 0 
Time to resumption 
(weeks from onset) 
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o 
o 
D 
o 
o 
o 
Appendix VIII: Clinical Reasoning Form B 
GROUP B GOALS & CLINICAL REASONING 
EXPECTED GOALS (2 maximum) 
Functional Short Term Goals Anticipated Time 
Treatments (weeks) 
Functional Discharge Goals Anticipated Time 
Treatments (weeks) 
SOURCE OF SYMPTOMS 
(Structures from which the symptoms are emanating) 
Actual 
Treatments 
Actual 
Treatments 
Time 
(weeks) 
Time 
(weeks) 
Com~onent Structure Supporting evidence Ne2ating evidence 
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pAIN MECHANISMS (Evidence for mechanisms by which the symptoms are being 
initiated and/or maintained neurolqgicalM 
Nociceptive 
mechanism 
Peripheral 
neurogenic 
Central mechanisms 
Autonomic 
Psychological/mental 
processing 
NATURE OF THE DYSFUNCTION 
Component Structure Supporting evidence Neg!lting evidence 
295 
d 
[ 
CONTmmUTlNGFACTORS 
(predisposing or associated factors involved in the develop t . 
patients problem) men or mamtenance of the 
SEVERITY, IRRITABILITY & CAUTION 
(IncI stability, progression GH & SQ) 
Pain 
Irritability NonD 
other 
Do the signs fit with the symptoms? 
Mild 0 
Mild 0 
ModerateD 
ModerateD 
Severe D 
Severe 0 
Clinical impression/principal hypothesis regarding the primary syndrome/disorder 
296 
d 
PROGNOSIS 
Favourable Unfavourable 
Therapist: Date: 
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[MANAGEMENT PLAN 
Is initial treatment to be directed primarily to: 
Source of symptoms 
Contributing factors 
D 
D 
Objectives of physiotherapy treatment 
(prioritise) 
Technique/s of treatment for each 
objective 
Treatment indicators (based 
assessment fmdings) 
Criteria for achievement of 
objectives 
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on which 
Date 
Additional factors influencing first choice 
Most appropriate to achieve functional goals (explain) 
Patients level of understanding 
Patients expected the treatment 
Treatment worked before 
Expected compliance of patient 
Personal preference of therapist 
Time available 
Newly acquired skill 
Increase patient satisfaction/confidence 
Enhance motivation of patient 
Other: 
299 
• 
Therapist: 
Date: 
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REFLECTION ON PATIENT AGREED FUNCTIONAL GOALS 
DATE: 
Have the short terms goals been achieved? 
YES 0 NO D 
If "no", why do you think they have not been achieved? 
(what clues, if any, can you now recognise that you initially missed, misinterpreted, 
under or over-weighted) 
How has your understanding of the patients problem changed from your 
interpretations made after the initial assessment? 
Modified Functional Short Term Goals 
? Modified Functional Discharge Goals 
REVIEW OF FUNCTIONAL MILESTONES 
Is the patient still offwork 
Are usual leisure and social activities still affected 
Is the patients usual sleeping pattern still disturbed 
Anticipated Time 
Treatments (weeks) 
Anticipated Time 
Treatments (weeks) 
N/A Y 
D D 
o D 
o 0 
N 
D 
o 
o 
Time to resumption(weeks), _______ -
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Actual Time 
Treatments (weeks) 
Actual Time 
Treatments (weeks) 
ON DISCHARGE 
DATE: 
Have functional discharge goals been achieved? 
YES D NO 0 
Persisting symptoms: 
Pain 
Irritability 
I Medication: 
NonD 
Persisting signs: 
ROM: 
Joint: 
Neural: 
Slump: 
SLR 
Other: 
R 
Mild 0 
Mild 0 
ModerateD 
ModerateD 
L 
Prognosis (do you feel the problem is likely to recur and why?) 
302 
Severe 0 
Severe 0 
REVIEW OF FUNCTIONAL MILESTONES 
N/A Y N 
Is the patient still offwork 0 
Are usual leisure and social activities still affected 0 
Is the patients usual sleeping pattern still disturbed 0 
Time to resumption (weeks). _______ _ 
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o 
o 
o 
o 
o 
o 
APPENDIX IX: PEDro SCORING SYSTEM 
One point is assigned for each of the following categories. 
1. Random allocation 
2. Concealed allocation 
3. Baseline comparability 
4. B lind assessor 
5. Blind Subj ects 
6. Blind therapist 
7. Adequate follow up 
8. Intention to treat analysis 
. 
9. Between group compansons 
10. Point estimates and variability 
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